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I] [SUBJECT OF THE INVENTION] 

^3§^fi. ffitLfc^TKtt^r^T This invention provides the hydrophobized 

i~Z>kkh\^, $i7kikM&$L1r%i metallic-compound particle powder which can 

Wifrb^MW^i/^kfcXVfkWi maintain excellent hydrophobic property for a 

f^{^K^MtitcWA\^^ £fi~ long period, since the powder does not easily 

5^<t#^#5^7Mb£;ft7t£li desorb the hydrophobization agent from its 

4fc^4^^$^£SlWi"5o surface while having the outstanding 

hydrophobic property. 

[PROBLEM TO BE SOLVED] 

tifcykik&tltz&Mikii W&T* The hydrophobized metallic-compound particle 

ffiMkli^ fe^ffefc^ftL^rffliM powder is a metallic-compound particle powder 

Xfe&m^Tk^ik^ftL^ffi^V) with 0.01 to 0.3 micrometer of average particle 

^L^^Mi^y^^^Tj^^/^Uy diameter which the particle surface of a 

l/JkX^T s^^i/^yl/frhWiff metallic-oxide particle powder or a 

tiZ>lW>Xfe2MSA-k?>iMfcikffl metal-containing-hydroxide particle powder is 

£>£>£fifci"5;*vi';# 7^7^^ coated with the organosilane compound which 

^T^a^tLTV^^^^ 1 ?"^ is formed by hydrophobization agent made of 

0. 01 — 0. 3 ^ mCO^JS^^^i one type, or 2 or more types chosen from the 

*£iP!fr^"Cfco*T\ fluoro alkyl silane and alkoxysilane, it is below 

%&^ffi^<Dffifc4kf£ib*fcM% 0.5 mg/m 2 when the hydrophobization degree of 

S&^rfiVgo ftt'C^Lfe^^l-0. this metallic-compound particle powder shows 

5mg/m 2 KXT'Xshty, lo, %% at a water vapor adsorption-amount Vgo value. 

&%\\^^^^^%<T)1^^W- And the hydrophobization-degree V 90 value 

ffi^^i^TMfcfSVgo ffil/^0. 55m after the desorption rate evaluation of this 

g/m 2 SXT~?&>Z>Z-kfc¥fWtb~t metallic-compound particle powder is below 
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ZffifcikZtitz&mfc&VoftL* 0.55 mg/m 2 

W^-frbte&o It is made up of a hydrophobized 

metallic-compound particle powder which is 
characterized by the above-mentioned. 

[ mm^mm i [claims] 

umm] [claim 1] 

&m^ik%$L z Fffl3iXlt&mi5 A hydrophobized metallic-compound particle 

tK^^^^a^F-^^^^^^®^^ powder which is a metallic-compound particle 
y vutnT VU^r /Ui/y^RlfT powder with 0.01 to 0.3 micrometer of average 

^^i/^y^frhM&ti5>lWLX particle diameter which the particle surface of a 

&2M&±<D^7kikMfrb£.f& metallic-oxide particle powder or a 

't&yi'/i'jf/i/y^yiki^ fyftXWM metal-containing-hydroxide particle powder is 

^tiTV^^^J^^^O. 01 ~~ coated with the organosilane compound which 

0. 3 il mfD^^itu- QfyW-^ffiM is formed by hydrophobization agent made of 

7fcot, f^^JSfk iiWftL^r^ one type, or 2 or more types chosen from the 

^Wi^7K^S^fiS25 0 C, f@£J- fluoro alkyl silane and alkoxysilane, it is below 

SS90%(D#[SM(- joltSzK^ 0.5 mg/m 2 when the hydrophobization degree of 

MBS^ffiVgo iUX^VtzWviilZ- this metallic-compound particle powder shows 

0. 5mg/m 2 KK^l -§.0. at the water vapor adsorption-amount V90 value 

t%^mi^^)U^B^^m in the atmosphere of the temperature of 25 

Wiffi^^^TKfb^VgojjS^^O. 55 degrees C, and 90% relative humidity. 

mg/m 2 £XTX*foZ>Z.h$:¥fWLt And the hydrophobization-degree V 90 value 

i^i^TMb^^fc^Mfbo* after the desorption rate evaluation of this 

i^jfco metallic-compound particle powder is below 

0.55 mg/m 2 . 

Itmm] [CLAIM 2] 

WyKitM^T/^^>^^^<^ The hydrophobization agent is made up of one 

^%fc&15£XTX*foZ)7si'^-uT type, or 2 or more types chosen from the fluoro 

)V$r )Wyyi/J}oJ7 ^^^ri/i/y alkyl silane and alkoxysilane which Carbon 

l/frbMlttiZ)l%iXlii2%i£X±- number are 15 or less excluding an alkoxy 

frbtt^k*W&t1r%n^l group. 

tZ^<nW7kik£titc&Mikii ^ The metallic-compound particle powder with 

$^$^0 which Claim 1 characterized by the 
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above-mentioned was hydrophobized. 

Umm) [CLAIM 3] 

&MMit%& I F%nMXte&Ml5 The metallic-compound particle powder with 

7K^{bfe^T-^^^T-^®^ which Claim 1 or Claim 2 coated with the 

T/i^— ^A<D7kg£{fc:#K organosilane compound which the particle 

J±<D^ik$) , tr4^<D7k^lk surface of a metallic-oxide particle powder or a 
A ZFtrj M <D Mit $9 frh metal-containing-hydroxide particle powder 

ti&^teKkhl^frhtZ&^fal^ forms from the 1 type, or 2 or more types of 

SUSr^LT:? 7M~n7 'jis^jisi/ hydrophobization agent chosen from a fluoro 

yl/TkTfT A'^^i/i/y'yfrhW alkyl silane and an alkoxysilane through the 

&ti&lMXfe2^$X±<D$i7i<.ik middle coating layer which is made up of at 

^J^b4^t5t^^7v'7> / ft least 1 type chosen from the hydroxide of 

^4^$EJ8£tl/0 ^ft^SIlX aluminum, the oxide of aluminum, the hydroxide 

{ift^if 2ffitt©E$7Mfc£;ft/7 u c of a silicon, and the oxide of a silicon was 

^mit^m^n^o hydrophobized. 

[»*«4l [CLAIM 4] 

&RWtitQl1$L I Fl&3ZX1it4tR1£ A production of the hydrophobized 

TkiS^bfe^^^^i^b^itfc metallic-compound particle powder which is, in 

7yU'^-nT^^/^v / 7^&t//X which after letting a metallic-oxide particle 

(±T/^^> > >^>^Sr50~150 o C powder or a metal-containing-hydroxide particle 

<7)Mlt ^BTgcfli • SJ££-t£/c powder, the vaporized fluoro alkyl silane, and/or 

#btt td$rf-¥h%*& 160—2 an alkoxysilane contact and react by a 50 - 

50V(DU&^m*VMf&MM-tZ) 150-degree C temperature range, it 

Z.t^^WLt't^^ykit^titc^. heat-processes the obtained particle powder by 

Mft^^^-T-l&^^Sii&o a 160 - 250-degree C temperature range. 

[^mmrm^mm) [detailed description of the 

INVENTION] 



[0001] [0001] 

[BWtDm-tZ&MiftW] [TECHNICAL FIELD OF THE INVENTION] 

^^^fi^ti/fe^TKttSr^i" This invention provides the hydrophobized 
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Sbbhfc, i^TK^^J/i^^^® metallic-compound particle powder which can 
frb1!&Ml'iz<\t^Zbfc£V-&M?mi maintain the hydrophobic property which was 
{dW^^tL^^TKtt^rlil^'t'SCl for a long period alike, crossed, and was 
bi)^£ZftMk£titz&fcik& excellent by being hard to desorb the 
WS^$^£lif£i~<5o hydrophobization agent from the particle 

surface while having the outstanding 

hydrophobic property. 



[0002] [0002] 

m&CD&ffi] [PRIOR ART] 

JSA, -u^^L^^^H, Now, it sets a metallic-compound particle 

* $f Ha > H^k it%± powder for various applications, such as rubber 

£k ^^IH^^BXt^PPJSyfS^ and a resin composite, a paint, cosmetics, the 

5>g^(D#®ffl^(c^oi/^T, ffi magnetic-recording field, and the printing 

3£#h ^ffe^lk 7<<"7— ffl, recording field, in order to provide various 

^iSi^h Wlf^k ^fil-ttft"^ properties into various material as a reinforcing 

SI&SV^ttBlttW^iLT, #81 material, the tinction, a filler agent, a 

M^l^^&^tt^tt^^Sfc ultraviolet-rays shielding agent, an abrasive, an 

fe^i£<fflv^^ixTV^o electroconductive providing agent, or a 

magnetic material, it is used widely. 

[0003] [0003] 

4kM4k&yj%L I ?'ffiMfos Ml^^ Since the hydroxy! group and the adsorption 

ffi^TK^S^OS^Tk^^^&L moisture exist in the particle surface, generally 

TV^<5fc#>, — ^tvi^.TKtt'Cfe the metallic-compound particle powder is 

9,3Rfttt^U^dSftje>tiT hydrophilic. 

v^5 0 %z<OtzJh^ ^T$yftffc^ro# The thing scarce lipophilic is known. 

t^^^lH^O^^ii^^tf 9^ Therefore, to perform kneading to the 

-a (^fi , ^Jl^'n'^iS-?-^^^) dispersion and the resin to an organic medium, 

^L^^M^^i^iVrt^bt 1 ^^ it is required to hydrophobize the particle 

""Cfc^ ^t^ , l4fp]-t^^^ i ^> surface of a metallic-compound particle powder. 

tyffifcfc&tltcUfflfc&lsbbtlX The material hydrophobized more is called for 

l^5 c also from a point of view of a dispersible 

improvement. 
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[0004] [0004] 

iztis ]fr^(Dikfflt& > ftW'\zt5b^ Moreover, in the cosmetics field in recent years, 

Tf±, fF-^&fle, fcSVM^fcttW- the material highly hydrophobized for the 

l^K-a ^tiX^^iAM^^it^E makeup-fading prevention by the oil substance 

tmti®5±(Dtzib\z, SS(-^tK mixed with a condensation, the sebum, or 

ikZtiltttW&W&ZinXb cosmetics is demanded. 

[0005] [0005] 

3Efc* ±mL<D£?t£&Mikii Furthermore, since the various material which 

T-t£^£gS^Lfc#@#£H^ mixed the above metallic-compound particle 

i^M^tSfeSv^flffi^iSSiiV^ powders is used in various environment, such 

ofci^ i/^bttS/c as a high temperature and humidity or 

fc, Q^M^^^^Xh^felstc low-humidity/temperature, the material which 

j^TKt^SrSW^HoT^U^f # goes over the hydrophobic property stabilized 

S^sN-^^&^tlTV^o also in various environment long-term, and can 

maintain it is called for. 

[0006] [0006] 

ft*. Formerly, the method 

7k4fc-f 5**?££LT, &JRfl:-&$J (Unexamined-Japanese-Patent No. 61-268763, 

*ft^t&*i#zMfcfl]£iS^Xfi 63-113082, Unexamined-Japanese-Patent No. 

ft5£jB^Lfc&Jn&&ai"53f 1-318070) of depending what is called on 

^(#^¥2 — 218603-^^^. gaseous-phase treatment which it lets vaporize 

4#^¥4-190839tH^ the method (Unexamined-Japanese-Patent No. 

¥l0-203926-5HH£, 4#HI¥ 2-218603, 4-190839, 10-203926, 10-245546 

10-245546-£f£r$i^) , S^tK grade) and the hydrophobization agent which 

ikM&Uik^X&Mik-u^ftL carried out wet or dry mixing of a 

^^^W^^^Ef^Sil"^ metallic-compound particle powder and the 

lvbt*5^fB^S(£j:5;27fe(4# hydrophobization agent, and which carry out 

^Bg61 -268763-^-^fg, afterbaking treatment, and treats on the particle 

Bg63— 1130827H^L surface of a metallic-compound particle powder 

1- 318070-^^^) ^ffftlhtl etc. is recognized as method of 

tt^o hydrophobizating a metallic-compound particle 

powder. 

[0007] [0007] 
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[PROBLEM TO BE SOLVED BY THE 
INVENTION] 

While having the outstanding hydrophobic 
property, the metallic-compound particle powder 
which the hydrophobization agent cannot 
desorb easily from the particle surface is just 
going to be demanded most now. 
However, the metallic-compound particle 
powder which fully fulfills these properties of 
several is not yet provided. 



[0008] 



t-1 



[0008] 

Namely, in case the wet or dry mixing method 
above, in order to coat the hydrophobization 
agent uniformly, it is necessary to distribute a 
metallic-compound particle powder to a primary 
particle 

If a particle diameter becomes the 
microparticles which are 0.3 micrometer or less, 
aggregation will become easy to take place by 
increase of the intermolecular force by the 
miniaturization of particles. 
Since it is difficult to distribute a 
metallic-compound particle powder to a primary 
particle, the uniform hydrophobization treatment 
by the hydrophobization agent becomes 
difficult. 

Furthermore, since magnetic aggregation also 
takes place in the case of the 
metallic-compound particle powder which has 
magnetism, it becomes more difficult to perform 
a uniform hydrophobization treatment. 



[0009] 



[0009] 

A hydrophobic property is acquired as it is 
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^ttUt^^illc^i^ii^^ BfsTktSfe shown in Comparative Example appeared later, 

li#£>tl<5>^, S^tML^J Wftf in case of gaseous-phase treatment above. 

3Sfi^+5>T*fe9,ft^rai-ll However, the bond strength of the 

9Sv^7ktt£lf ^^#5<tfi]f hydrophobization agent is inadequate. 

V^J§v^<D-efc<5o It is the thing which is hard to say that a high 

hydrophobic property is maintainable through a 

long period of time. 

[0010] [0010] 

-tr."C^ ^^P^fl. MtLfc^Tktt Then, this invention makes it a technical 

£r^fi~<5i:<!:t>^ S^tM^J/S^ problem to provide the metallic-compound 

I F^^i)^b^M\^^<^^^it J a particle powder which the hydrophobization 

%&^%&^&&f&-tZ>Z.k$:&ffii agent cannot desorb easily from the particle 

&0WkMt^^o surface while having the outstanding 

hydrophobic property. 

[0011] [0011] 

[«mSr**i"5*©*S] [MEANS TO SOLVE THE PROBLEM] 

ftijfESflf ^liJI{±> ^CDii9(D This invention as follows can attain said 

^ISWCiioT^fiJc-CtSo technical problem. 

[0012] [0012] 

#3§Wf±, &Hhs &JS$Hfc^$i The particle surface of this invention, i.e., a 

^^^Xli^Jl^TKSfe^^ metallic-oxide particle powder, or a 

^^cd^^-^®^7/U^"pT^ metal-containing-hydroxide particle powder is 

^/Uiyv^yRUT ^^^ri/i/yl^ the metallic-compound particle powder of 0.01 

^^ilHti51?iX{42flJ^±(D to 0.3 micrometer of average particle diameter 

^7K{t^J^ i b^^t"5^/^/v / coated with the organosilane compound which it 

yl^it^^dX^W^tiX^^W-^ forms from the 1 type, or 2 or more types of 

S^HSO. 01—0. 3Mm(D^il hydrophobization agent chosen from a fluoro 

ikOi ^^^^T^-CfcoTs |£4z: alkyl silane and an alkoxysilane, comprised 

Mik&to1&Tlfo3i<Dftfc{\:l£& such that it is below 0.5 mg/m 2 when the 

SS25°C > fg*tSS90%<D# hydrophobization degree of this 

H^t^fcttSTK^^^^SVgo metallic-compound particle powder shows with 

fitT^L/c^^n (-0. 5mg/m 2 the water vapor adsorption-amount V 90 value in 



1/27/2006 



1 0/55 Copyright (C) 2006 The Thomson Corporation. 



fc&Vgof^O. 55mg/m 2 ^T 



the atmosphere of the temperature of 25 
degrees C, and 90% relative humidity. 
And the hydrophobization-degree V 90 value 
after the desorption rate evaluation of this 
metallic-compound particle powder is below 
0.55 mg/m 2 . 

It is the hydrophobized metallic-compound 
particle powder which is characterized by the 
above-mentioned (this invention 1). 



[0013] 

xir ^5r^y?yfrt>m\-£nz> 

^mit^mn^m^xh^ 



[0013] 

Moreover, for this invention, the 
hydrophobization agent is made up of one type, 
or 2 or more types chosen from the fluoro alkyl 
silane and alkoxysilane which Carbon number 
are 15 or less excluding an alkoxy group. 
It is the metallic-compound particle powder with 
which this invention 1 characterized by the 
above-mentioned was hydrophobized (this 
invention 2). 



[0014] 

tit, ifmm, -kmrnik^m^ 
mikws. t^%~v comity?}, 

^y^Tyh^m Iiti5 1 MX (12 

x v ^*as w i r xi^mm 2 



[0014] 

Moreover, this invention is the hydrophobized 
each metallic-compound particle powder based 
on this invention 1 coated with the organosilane 
compound which the particle surface of a 
metallic-oxide particle powder or a 
metal-containing-hydroxide particle powder 
forms from the 1 type, or 2 or more types of 
hydrophobization agent chosen from a fluoro 
alkyl silane and an alkoxysilane through the 
middle coating layer which is made up of at 
least 1 type chosen from the hydroxide of 
aluminum, the oxide of aluminum, the hydroxide 
of a silicon, and the oxide of a silicon, and this 
invention 2. 
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[0015] 

tit. *mmt. ^mmtmm.^ 

:/£50~150°C<7)ffi,g$5llTig 

i&^i6o~25o o c<Diagiaia 



[0015] 

Moreover, this invention heat-processes the 
obtained particle powder by a 160 - 250-degree 
C temperature range, after letting a 
metallic-oxide particle powder or a 
metal-containing-hydroxide particle powder, the 
vaporized fluoro alkyl silane, and/or an 
alkoxysilane contact and react by a 50 - 
150-degree C temperature range. 
It is the production of the hydrophobized 
metallic-compound particle powder which is 
characterized by the above-mentioned. 



[0016] [0016] 

&l£ x fc%WmMf&$:£ l 0M^< Next, it will be as follows if the composition of 

lfe^"t"tb(i^Wiii9-Cfc5o this invention is demonstrated in more detail. 

[0017] [0017] 

£T , ^Wl^&ZmfcitZtitc First, it describes the hydrophobized 

feMikn- ^^^^^(^-ov^Txl! metallic-compound particle powder based on 

^<5 0 this invention. 



[0018] 

M ® ft 7 )\s3r d T)V$r)\s i/J is X 



[0018] 

The hydrophobized metallic-compound particle 
powder based on this invention is made up of 
metallic-compound particles coated with the 
organosilane compound which the particle 
surface of the metallic-oxide particle powder 
which is a core particle powder, or a 
metal-containing-hydroxide particle powder 
forms from the 1 type, or 2 or more types of 
hydrophobization agent chosen from a fluoro 
alkyl silane or an alkoxysilane. 



[0019] 



[0019] 
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^^Wz&tfZR&^B^ibteZ) Although in particular the metallic-oxide particle 

powder "and metal-containing-hydroxide particle 

3KB£fl^^^^^{i#f£PJtfii£ powder used as the core particle powder in this 

fritz^^fc. ffiM^Q, WfflRXf invention are not limited, it sets for each 

ikfflEffl^Fft&ffl&fctd^^X* <T application, such as a resin kneading, a paint, 

&Mfo%\'V*ffl^feH J *fflkL>X and cosmetics, it is used widely as the tinction 

VlFft&ti* ^I^^^^dSA^tK or a functional providing agent, it can use 

feXfo&iSfclffcikWiitf^&'fh* hydration iron oxides (a goethite, lepidocrocite, 

Ut°K:?t3lMN#K Bt^kttC^"^ etc.) with the especially hydrophilic particle 

-^^^-f K surface, iron oxides (a hematite, a maghemite, 

, SMfctfL i/V%, f^7, T a magnetite, etc.), a tin oxide, a silica, a titania, 

/K^^Srfflv^Clt^-C#5 0 an alumina, etc. 

[0020] [0020] 

R&^ffi^bLXli&MJ&Vtfc There are various shapes as a core particle 

foty. MVt. Afiiffc#U A powder. 

ffi#^ ^MfcVK^tDl&'JtkftL^ There are grain shape particle powders such as 
fe v 5t^ %ffltk^<D shapes of sphere, grain, octahedron, 

ftft&^ffiMRXffilftl&^FffiM hexahedron and polyhedron, and an acicular 
^pffifo*). Rlxk^JfcZXW^ltX particle powder and tabular particle powders, 
< N #(;ipji£i~5t><D^{iftl/\> etc., such as acicular shape, spindle shape, and 

rice grain shape. 

What is sufficient is just to choose according to 

an application. 

It does not limit in particular. 

[0021] [0021] 

^^W^&ttSS^^I&^fi* The core particle powders in this invention are 

^^ShHIO. 01~0. 3/xrru B 0.01 to 0.3 micrometer of average particle 

ETJtSffiffMtl. 0— 200m 2 /g diameter, and the BET-specific-surface-area 

-CfctK j»7K^SV 90 fi^ii^O. 1.0-200m 2 /value g. 

5mg/m 2 ^S^SfiSSr^TLTV^ The hydrophobization-degree V 90 value has the 

5 0 value usually exceeding 0.5 mg/m 2 

[0022] [0022] 

^^W(^5i$7Mk£tif£&fll It depends on the particle shape and particle 
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{kii^&^ffiMW&^Mft^ftL size of a core particle powder for the particle 

f t>fX|i, I^^L^F^^O^L^F shape and particle size of a metallic-compound 

?F^t>c-^ :> & J F-*f"^X(c:^:#<fe# particle powder based on this invention which 

L N ;&&^(-f5}£ffl{$"f were hydrophobized greatly, it has the shape of 

ff^fl^^LTi/^o particle which is roughly similar to core 

particles. 

[0023] [0023] 

fc^M^&Z>$i7kik&titz&$ i The average particle diameter of the 

ik&^U^ffiM<D^i% } )&l L & hydrophobized metallic-compound particle 

t± N 0. 01—0. 3Aznrefo^ £P£ powder based on this invention is 0.01 to 0.3 

L<f±.0. 02~0. 25/imt*fc micrometer. 

6o W-tyftL^&fcO. 01 /i m^vi Preferably, it is 0.02 to 0.25 micrometer. 

<DW>S^i. ^L^<D^Mit\^^ When average particle diameter is a up to 0.01 

^•T-r^^^ti^t-J:^, \?\i?j\<< micrometer, the dispersion in a vehicle or a 

^Xltffilba^f&^tp^iol'f&ft resin composite becomes difficult by increase of 

ifc/^liiH^ftSo the intermolecular force by the miniaturization of 

particles. 

[0024] [0024] 

^^^tc{^5^7k^^tL7t#Jl The BET-specific-surface-area value of the 

^k^^^^-^^^BETlt^® hydrophobized metallic-compound particle 

flHttfi* 1. 0~200m 2 /g^£F^ powder based on this invention has desirable 

LC ckWf^L^i, 2. 0~180m 1.0-200m 2 /g, more preferably, it is 2.0-180m 2 /g. 

2 /g"^fe5 0 BETtb^ffi^jS^ When a BET-specific-surface-area value was 

1. 0m 2 /gfcWi<DW>i3\z.1ii, $L under 1.0m 2 /g, particles were big and rough. 

l^tiM±^&^tcK),&^Rtf%L It becomes the particles which sintering 

l^%BKT$V]^ffifc^\^tc$L^k produced particles and between particles, since 

ft 9. t't^/u^^^jj§#lj$^i£ it has a bad influence on the dispersibility in a 

~C<D5>ifct£ (c:^12#£-^;i<5tf) vehicle or a resin composite, it is not desirable. 

"Tr£F£L<ftv\> BETit^®!!^ When a BET specific surface area exceeds 

200m 2 /g£M;i5i§-a tfi. 200m 2 /g, the dispersion in a vehicle and a resin 

^(DWfflik^X&ft^FTfiJjV)^ composite becomes difficult by increase of the 

^(^ct^^t^yi/^-^^Ig^l^c^i intermolecular force by the miniaturization of 

* ^tertZimtmMtteZo particles. 
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[0025] [0025] 

&%W\z.t*tfZftMk&.Vm fit The hydrophobization-degree V 90 value (mg/m 2 ) 
(mg/m 2 ) (i, iS.S.25°C s tl>tf in this invention is a value which measured the 
&&.90%<D%ffl%\z.$$\i12>7kM water vapor adsorption amount in the 
^.^^SlrS'J^b^ifitTfoSo atmosphere of the temperature of 25 degrees 

C, and 90% relative humidity. 



[0026] 

fitfi, 0. 5mg/m 2 WTT'fcSo 
V 90 ft#0. 5mg/m 2 £j®x.5l§ 



5mg/m 2 aT, «#£L<fiO. 
40mg/m 2 WTT'feSo <$7Mb 
SV 90 it^TPSffifiO. Olmg/ 
m 2 "CiJb'So 



[0026] 

The hydrophobization-degree V 90 value of the 
hydrophobized metallic-compound particle 
powder based on this invention is below 0.5 
mg/m 2 . 

In a case where the hydrophobization-degree 
V 90 value of a metallic-compound particle 
powder exceeds 0.5 mg/m 2 , the hydrophobic 
property of the metallic-compound particle 
powder is not enough, when it mixes into a 
vehicle or a resin composite, fitting with the 
resin or an organic medium is bad and uniform 
dispersion becomes difficult. 
Preferably a hydrophobization-degree V90 value 
is below 0.45 mg/m 2 , more preferably, it is 
below 0.40 mg/m 2 . 

The lower limit of a hydrophobization-degree 
V 90 value is 0.01 mg/m 2 . 



[0027] 

mm*. io%EJtT##*u\ m 

*L<li8%£JlT"C*>So 



[0027] 

As for the desorption rate of the 
hydrophobization agent of the hydrophobized 
metallic-compound particle powder based on 
this invention, 10 % or less is desirable. 
When the desorption rate exceeds 10%, a 
moisture absorption progresses from the part 
which the hydrophobization agent desorbed, 
and it becomes difficult to cross long-term and 
to maintain a hydrophobic property. 
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More preferably, it is 9 % or less. 
More preferably, it is 8 % or less. 

[0028] [0028] 

fc^ty]\z{&Z)1%7kik£tltz&M The hydrophobization-degree V 90 value after 
{k&$& I Fffi3Z(D®i%^t¥W& the desorption rate evaluation of the 
Oi^TKIbSVgo fiSfi, 0. 55mg hydrophobized metallic-compound particle 
/m 2 UTX*&Z> 0 Ifo^^WWik powder based on this invention is below 0.55 

(DBfcTMbgVgo fil^O. 55mg/ mg/m 2 . 

m 2 &Mz-Z>W>i3 &Mikii When the hydrophobization-degree V 9 o value 
^^Ift^c^i^Tfctt^+^^fi^ after the desorption rate evaluation exceeds 
;tT , SSI^SoTi^TKtt 0.55 mg/m 2 , it becomes difficult to be unable to 
£££^-<h Z^kfc^Mtte&o lift say that the hydrophobic property of a 
^jf ^fp {ffi^W^TK^SVgo fiSfi metallic-compound particle powder is enough, 
£P^lXf±0. 53mg/m 2 J^T\ J: and to cross long-term, and to maintain a 
^f^lXfiO. 50mg/m 2 J^T hydrophobic property. 

-Qfo%> 0 Preferably the hydrophobization-degree V 9 o 

value after the desorption rate evaluation is 
below 0.53 mg/m 2 , more preferably, it is below 
0.50 mg/m 2 . 

[0029] [0029] 

WikikZfritc&Mikii^l&^B The organosilane compound in the 

%\z.i6^^^jViS /-yyl^ik hydrophobized metallic-compound particle 

li, ftltifc>^tiS7;^n7 powder is formed from the alkoxysilane 

/^^^iyyyxmt2V^:t>^ti expressed with the fluoro alkyl silane or 

%T ju^^i/iyy^^h^f^^ti compound 2 expressed with Compound 1. 

[0030] [0030] 

litl] [FORMULA 1] 



1/27/2006 16/55 Copyright (C) 2006 The Thomson Corporation. 



JP2000-327948-A 



XMOIVISOIM 

* 



p 2 

* 3-0 

CF 3 (CF 2 ) .CH a CH 2 S i - (OR 1 ) . 
R : : "CH 3 . -C 3 H, 

R 2 :-CH 3 , -G 3 H 9 . -OCH 3> -OC a H 8 

m : 2 

gifc: Integer 



[0031] [0031] 

[^2] [FORMULA 2] 

R\S i (OR 4 ) 4 _ t 

R 3 :-C & H 5 . - CCH 3 ) a CHCHj. -n-C b H awi 
R 4 : -CH 31 -C 2 H 3 

b : 1-1 5 ©2ft 

Integer 



[0032] [0032] 

yju^-aTjU^/Wyy^tLXiit., As a fluoro alkyl silane, a trifluoro propyl 

W£fi*jK:i±* hy^yU^-nyptrVi/ trimethoxysilane, a tri deca fluorooctyl 

MJ^h^v^Vy^^ hy^^yyu^" trimethoxysilane, a heptadeca fluorodecyl 

p^-^^^hy^h^^^^^x trimethoxysilane, a heptadeca fluorodecyl 

^x^^/^^x^/^hy^b^r^ methyl-di methoxysilane, a trifluoro propyl 

^^Z'fjjyj^VT y ethoxysilane, a tri deca fluorooctyl 

/^^j^stY^ri/i/yl/^ hV7^ triethoxysilane, a heptadeca fluorodecyl 

^ayut'/u^Y^i/i/yi/, h ] J"f triethoxysilane, etc. are mentioned specifically, 

ioyjvir^^-^^j^Y^^Y^y^y as an alkoxysilane, a methyl triethoxysilane, a 

7>\ ^'f^'fioyjvir^'fiy^V dimethyl diethoxysilane, a tetra-ethoxysilane, a 

y^y^i/i/yi/^i)^[f bfri, T phenyl triethoxysilane, a diphenyl 

jv^^ri/i/yytX^Xfo^ diethoxysilane, a dimethyl dimethoxysilane, a 

^J^YD^h^i^i^y^ , is methyl trimethoxysilane, a tetra-methoxysilane, 

^^/Ui/^h^rv/^^, xh^h a phenyl trimethoxysilane, a diphenyl 
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^i/yyy^ yzLZ^/UhV^b^i/is dimethoxysilane, an isobutyl trimethoxysilane, a 

yy, i/7 ^ — jis-s^y^riy-yy decyl trimethoxysilane, etc. are mentioned 

y y i/^jV-y^Y^ri/i/yy, ^ specifically. 

yyy^ y^-ivyyyy^yyy 
y, i/7 ^jwy^y^yi/yy , 4 
yy^^bV^y^yyy, t 
wth^yisyy^frmfbtiZo 

[0033] [0033] 

i^7K > ft^ , J^^ J f*^^^^ : <^ ; 5 Carbon number excluding an alkoxy group as a 

&&^ffi'fe<Dl%EMfcV>$k?n\ hydrophobization agent since it will become 

(;:^T > A9iZ^^T^^ SSS^r^J difficult to enter even the gap between the 

~(^SSi~S^<t/^Eil£&5fc aggregates of a core particle powder, and to 

£u ^'AitMtL^XH, T/i^^r coat the particle surface uniformly if the 

> / S^r^<j^^^:^15J^T, £P molecular chain of the hydrophobization agent 

£L<f±13J^T\ 5Et^$f*b<ttl becomes bigger is 15 or less, preferably it is 13 

1 J^T"CfcS7 /M~pT )^)Vy or less, it is desirable to use the fluoro alkyl 

yy RXI7 jv^^ri/i/yy^^^ silane and alkoxysilane which are 11 or less 

ZZhfim- £Ll\ more preferably. 

[0034] [0034] 

J: t 9f^V^7Kt4^:Wi"'5#JS / fb'n In order to obtain the metallic-compound 

^u^^^£t#S/c:#)tCfi N i$ particle powder which has a higher hydrophobic 

AitMtLXy ;\s3ruT )V^r)Wy property, it is desirable to use a fluoro alkyl 

yybTj^^-i/i/yy&ffiffi'tZ) silane and an alkoxysilane together as a 

Zb$m-l£L><^ %\z.y >viru7 }V hydrophobization agent, and it is desirable to 

^j\yyyyX^MX-tc^k\Z.TJ^ coat an alkoxysilane, after coating with a fluoro 

^yyyy^Wt Z^bfrfttiL alkyl silane previously. 

[0035] [0035] 

y/u^-aT/^iyiyyyXi^T^ The amount of surface coating with the 

^^yyyyfrb£.f$~f~Z)Ji~;i'j} organosilane compound which it forms from a 

yyyyjta- 4^(d<fc5^ffi&£lf it fluoro al xysilane or an alkoxysilane is 0.1 to 20 

(4, ^TkitZtitz&Mik-nyoftL weight% in Si conversion to the hydrophobized 
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^-^^(c^fLTSi^^TO. 1~ metallic-compound particle powder. 

20ia%-efe!9, £?£L<fi. 0. Preferably, it is 0.2 to 10 weight%. 

2~10S*%TSfeS o 

[0036] [0036] 

^Bl^Sfi^O. Since the particle surface of a 

SHK &MAkii^ML^¥j)%(D%iL metallic-compound particle powder cannot fully 

^■^ffi^r+^^KSi"^)^^^!? be coated when the amount of surface coating 

*4V^fc» % #btLS4kJR^* is less than 0.1 weight%, the 

^z-7-^^(i+^>^^7KttSr#b metallic-compound particle powder obtained 

Jvkv^ Iffli^IoTiS cannot easily maintain hydrophobic property for 

A^&ffii&^&^kft&Mtfj: a long time while being unable to acquire 

5o 20Si%^^x.5^^(-{i, sufficient hydrophobic property. 

^^3& 5 fi&fai~£fcftjftic£i±Ui When exceeding 20 weight%, since an effect is 

saturated, there is no implication which it coats 

more than the need. 

[0037] [0037] 

^^^(cfcJtSSfe^t&^T-fc The metallic-oxide particle powder and 

£4k^W^ib%&^ffifc'Rl$&.M metal-containing-hydroxide particle powder 

'a zKl&fli^l^^tfr^fix i&UCi which are a core particle powder in this 

J;^ fc^T^Cft^^^ggj^T/i^ invention may be coated with the middle coating 

^r^AOTkg^b^ TA^— £A which the particle surface becomes from at 

(O^it^), '^^(D^Mit^iR least 1 type chosen from the hydroxide of 

Tf^4^<DM4k%frt>M&fri ; b aluminum, the oxide of aluminum, the hydroxide 

&ft<bhlMti*ht£Z^flRffltityi of a silicon, and the oxide of a silicon 

f^ctoTl^a^tiTi/ ^Xh <tv \ beforehand if necessary. 

[0038] [0038] 

^^BW^fe^SStt-?©**^ While being able to control desorption of the 

Ps1SS^^ctoT^Si~?)-<b(c: hydrophobization agent more by coating the 

ckoT, ^zMfc^J^llftPfi^ck^ffl] core particle powder in this invention with the 

M^&Z.b&'Xr^&bbhltZ-^WiLM middle coating, it can reduce more the 

^WW&CDWykik&Vso ft^ct^ hydrophobization-degree V 90 value after the 

tfki$.-tZ>^bfcX*1*Z) 0 desorption rate evaluation. 
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[0039] [0039] 

fufS^F^^Ii^Wibi, S^S*? By Al conversion for the hydroxide of aluminum 

^^(d>ctLTT/i/5;— ^A<£>7kg£ or the oxide of aluminum, by SiC>2 conversion 

ikffi^T ^^(DMit^OiiA for the hydroxide of a silicon or the oxide of a 

^^(Di^MiWL^)^^ silicon, 0.01 to 50 weight% is desirable for the 

-f^^^t^fiSiC^ -5: quantity of said middle coating to a core particle 

ft-fftiO. 01~50fi4%^^?^ powder respectively, more preferably, it is 0.05 

L<, ±!9#f£L<fi0. 05~30fi to 30 weight%, furthermore, more preferably, it 

S{d<tl9$f*L<liO. 1-2 is 0.1 to 20 weight%. 

ofi*%-e*>5o 

[0040] [0040] 

T j^^ 1 ^ Mk^^t^^MWL^ When using an aluminium compound and a 

^i£f#-frTi£fflf Sil^Mte, silicon compound collectively, 0.01 to 50 

^^^^^t^xtLT, Al^^S weight% is desirable to a core particle powder 

irSi0 2 &3¥S£<E>^?n"C0. 01 at sum total with Al equivalent amount and a 

~50Jt4%/5W£Ll \ Si0 2 equivalent amount. 

[0041] [0041] 

^ F^^lf ^(-ioTlSlI £tiT The core particle powder coated with the middle 

^SSfe^F-ife&Tlcteu ^PbIiSS^ coating has particle size almost comparable as 

^ctoT^S^tiTt^t^^-? the core particle powder which is not coated 

ffijfckmgmU&ftftL^^^, with the middle coating, the 

BETjfc^ffifSCRtfSfizkfbfiV BET-specific-surface-area value, and the 

so iiS^r^LTi/ ^<5 0 hydrophobization-degree V 90 value. 

[0042] [0042] 

dz^^^m^&%W7k{k£titz Next, it describes the production of the 

^Mikii^&^ffi^^Mlkfe^ hydrophobized metallic-compound particle 

ov ^TiB^So powder based on this invention. 

[0043] [0043] 

^^^(c^S^TK^^ti/c^M It sets the hydrophobized metallic-compound 

{ kii W#L^-%ft^fe, 50~ 1 50°C particle powder based on this invention to a 50 - 

WfiglSffltCjoV^T, %,{k£tl 150-degree C temperature range, the 

fzWykitMt^^L^^o^t^:^ hydrophobization agent coats a core particle 
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te-KJ^-tirSx V^fc^xlfg&L powder what is called by gaseous-phase 

M^X^X^ZU^B^W^it treatment which lets the vaporized 

$JTMHL, ^<Df£ N 160 — 25 hydrophobization agent and a core particle 

0°C(DU&^WXM^MMLX powder contact and react, it can obtain by 

^fcikM^ZM^ffi^o^^-^: heat-processing by a 160 - 250-degree C 

Stc^lllt^^^i^^f-J:^ temperature range, and after that, combining 

%^ti^X^ 0 the hydrophobization agent with the particle 

surface of a core particle powder firmly. 

[0044] [0044] 

WjkitMtLXfe, tijf237yu^-D As a hydrophobization agent, it can use said 

T jv-yyi/JklJT >> fluoro alkyl silane and an alkoxysilane. 

7>Zm^tfrX$Z> 0 

[0045] [0045] 

^^Wfc&ttSflffiAGiSUi, & The gaseous-phase treatment in this invention 

tfr^B^i&^Wtfa (^ixftb, ^ installs a core particle powder in an apparatus, it 

§[^ItDfiS^r50~150 o Ctc:#S temperature_raises the temperature in an 

Lsftikttltft&ikfflt'&lgL* apparatus at 50 - 150 degrees C, it lets the 

ffi^ibtelgfik E^i^f* vaporized hydrophobization agent and the 

ffi%(D^^^\&%^WLlrZ>^b\z. vaporized core particle powder contact and 

±9fT9^aS-C#5o react - 

It can carry out by coating the particle surface of 

a core particle powder. 

[0046] [0046] 

^TK^Jco^A^ffittTIi, h It is the method of letting vaporize the 

bfrCtbWfcitM&M.ik&'&Xio hydrophobization agent beforehand and 

#^ttrt{d^^4riiLT^^r [z. introducing in an apparatus gradually through 

^Srt^^A"t"5^&, ^ttf*] the conduit as the introductory method of the 

l^^W^MLX^yKitM^^it hydrophobization agent in an apparatus, 

iiS^-n fr^XWikitM^W* although either the method of introducing the 

{zMXir^b^^k^ Scltt-SJ&l^^ hydrophobization agent gradually according to 

^fe^7kikM(D^ik : fcfohfr 1 Ci>b the vaporization speed of the hydrophobization 

^W^\^>^^\zWtW\^Xi6^% agent through the conduit in an apparatus or the 

4k£ J \£Z>jjfe<D\/^'f i tlXi>£\'^ method of installing beforehand the whole 
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quantity of the hydrophobization agent required 
for a contact and reaction in the vessel in an 
apparatus, and vaporizing is possible, the 
method of letting vaporize the hydrophobization 
agent beforehand and introducing in an 
apparatus gradually or the method of 
introducing the hydrophobization agent in an 
apparatus gradually according to the 
vaporization speed of the hydrophobization 
agent is desirable. 



[0047] [0047] 

^grt^^^T-^ft^fi^ ^i!F*) It may flow and stir the core particle powder in 

"C»fc®J -Sii^iirTt* x nfWLLX an apparatus within an apparatus, or may stand 

*5l vCt><fc<. £?£L<{4tfft®}-ti it, to flow and stir preferably is better. 

[0048] [0048] 

^ffiMSfc jotj-^^^i-Si^S The contact and reaction temperature in 

Sfi, 50~150°C"Cfo l 9, £F£L gaseous-phase treatment are 50 - 150 degrees 

<{160~150°C, «k!9#*lX{i7 C. 

0~150°C~e&>5 0 Preferably it is 60 - 150 degrees C, more 

preferably, it is 70-150 degrees C. 



[0049] 

mxhz> 0 



[0049] 

When the hydrophobization agent is 
beforehand vaporized when the contact and 
reaction temperature in gaseous-phase 
treatment are less than 50 degrees C, and it 
introduces in an apparatus, the 
hydrophobization agent may condense again. 
Moreover, when it introduced or installs in an 
apparatus, without vaporizing the 
hydrophobization agent, the hydrophobization 
agent cannot fully vaporize. 
Moreover, since time is taken in order to 
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vaporize, it is industrially disadvantageous. 
[0050] [0050] 

%ffi%±M<DWM%li, Although the atmosphere of gaseous-phase 

TtWfikJfxtpteifs 4rF^PJtAE:"t"<5 treatment is not particularly limited to , such as 
fc<Ot?l4&V^\ £P£L<fi, air and an inert gas, preferably it is among an 
tt^«t""C&5 0 inert gas. 

[0051] [0051] 

^frikM&fe* t-#A"f What is sufficient is just to adjust suitably the 

C0^Ai§SflMffiMS^)^M- introduction speed in the case of introducing the 
RJ&iELf£.RT$Wfcikffl<0^ik$i hydrophobization agent gradually with a contact 
St^j:oT3S^I^in^ti(4*cfc<, and reaction temperature of gaseous-phase 
0. 05— lOg/min^f^LV^ treatment, and the vaporization speed of the 

hydrophobization agent. 

0.05 to 10 g/min is desirable. 

[0052] [0052] 

BM^fc^JSraSALfc^L 5—180 After introducing the hydrophobization agent, it 

&Wl^Wfa<DM.l£&flfe#fL>Xio is desirable to maintain the temperature in an 

<r£#£f*U\, cfc<9#£L<fil apparatus for 5 to 180 minutes. 

5~180#RS]T*fo6o More preferably, it is for 15 to 180 minutes. 

[0053] [0053] 

^ffi^m&tD&mikikWftL^-ffi The metallic-compound particle powders after 
¥#^^££0. 01 — 0. 3 gaseous-phase treatment are 0.01 to 0.3 
/xm N BETit^®^ttl. 0—20 micrometer of average particle diameter, and 
OmVg-Cfe^ ^7Kfb^V 90 jit the BET-specific-surface-area 1.0-200m 2 /value 
{±0. 5mg/m 2 «T.W*flS#J g. 

©itt^f420%JW±,JUi*W It has below 0.5 mg/m 2 for the 
ffi^W^7K{kSV 9 o fi(40. 55m hydrophobization-degree V 90 value, 20 % or 
g/m 2 ^r^x.5fiS ; ^WLTV^ 0 more for the desorption rate of the 

hydrophobization agent, a value exceeding 0.55 
mg/m 2 for the hydrophobization-degree V 90 
value after the desorption rate evaluation. 
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[0054] [0054] 

%ffifaM'&<DMf&MW%.&ltl The heat-processing temperature after 
60— 250°CT*fo t 9, £F £L<fil7 gaseous-phase treatment is 160 - 250 degrees 

0-250°C^fc^,ct t 9»^U(il C. 

80-250°C-e£>5 o Preferably it is 170 - 250 degrees C. 

More preferably, it is 180 - 250 degrees C. 

[0055] [0055] 

^^^a^©JPHftSS^160°C When the heating temperature after 
^M&Mii s R$Ll-ffiMtffi7k gaseous-phase treatment is less than 160 
itMt(D^^ A^+jfrTrfoVs ®fc degrees C, the connection with a core particle 
7kikffl<Djti&%^fcM<teZ>tz£> powder and the hydrophobization agent is 
£?£L<&V\, 250°C^^L inadequate. 

S^-a ^jg^^flLTV^ It is not desirable in order that the desorption 
W7kikM&ftM'l£9ii~& : f&tl rate of the hydrophobization agent may become 
frhZtMttL^ \ higher. 

Moreover, when exceeding 250 degrees C, 
since there is a possibility that the 
hydrophobization agent which has coated the 
surface may degrade and deteriorate, it is not 
desirable. 

[0056] [0056] 

ttiSs iliftfetfi^l/ In addition, since dehydration reaction etc. is 
^M^yk^it^J^L^^^CD^ic caused by heating at high temperature like a 
(4, ^—f^h&^ffi^oikyizM goethite particle powder and a transformation 
S^JD^"^5^<t"Cflft7RJ^i^^?r and the deteriorating compound are in a 
&^LX^W,-^Wi~Z>ik&&}ft metallic-oxide particle powder and a 
fo&tc#) s ^Pf^Sfiltfi, metal-containing-hydroxide particle powder, 
T-^^^^K^^r^^^^VvU heat-processing temperature should consider 
^t5IS£:#Ji-f ^#Tfc5 0 the temperature range from which a core 
{-£ , M>^^fe^i:LT^-^h particle powder does not start deterioration etc. 
^^^5fc£ffli/^ci?^k:fi, 16 For example, when a goethite particle powder is 

0~200 o C(7)MgfSdT^nff&M used as a core P article powder, it is desirable to 
S^T9^<t/JW $Ll/\> perform heat processing by a 160 - 200-degree 

C temperature range. 
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[0057] [0057] 

%y&^Wik<DlMWi^M(D^W\% As for the atmosphere of heat processing after 

fi, ^M^y^fcP^lX, JnBRtFa! gaseous-phase treatment, in-air is desirable, 

Ji5~180#;&s#F£L<, <fc!9flP £ and 5-180 minutes of a heat time are desirable, 

L<f4lO~180$K ILK:£F£L< more preferably, it is 10-180 minutes, more 

fil5~180#'Cfc5o preferably, it is 15-180 minutes. 

[0058] [0058] 

fc^QM\c{&Z)Wjkik£tltz Next, it describes the rubber and the resin 

^JSIl^^^^^^^ffl^fc^ composite using the hydrophobized 

A*^H#flfiS;#J{^ov^T5E'<5o metallic-compound particle powder based on 

this invention. 

[0059] [0059] 

^^•^JJSffifi£^(Cjott5#l^;S As a composition base material in rubber and a 

tt£L~Cfi % ^W^J^SSMcffc resin composite, additive agents, such as a 

^tifc^JSft-a ^^^Ift^jR) lubricating agent, a plasticizer, antioxidant, a 

^WL&ffifimbkb ultraviolet absorber, and various stabilizers, are 

ifrlfleicW. yi#L pJM^Js S? mixed if necessary with the rubber or the 

4kffi±ffl.%ft1&*&tiLffl.&%L thermoplastic resin of the hydrophobized 

$c/£ : fr\%r<DWi1)\lfflffiWL J n&ti metallic-compound particle powder and 

5 0 common knowledge based on this invention. 

[0060] [0060] 

=^A-OTaJ(aj*;4fel^*3»t5^7K^ If the mixture ratio of the hydrophobized 

&thtz&M4k&%&^%ft'%i<DM£ metallic-compound particle powder in rubber 

^S'J^fi. J&SIt lOOJUkgB and a resin composite can be used in 0.5 to 200 

{^LTO. 5— 200JtilpP<£>ij weight-parts to 100 weight-parts of composition 

H - C i ffiffl"t"Swi^ 5 '*C#x = f ^ , # base materials and handling of rubber and a 

MM-ffc^O?)^^}) isP&^titi' resin composite is considered, preferably it is 

£?£lXfil. 0— 150fifi 1.0 to 150 weight-parts, more preferably, it is 2.5 

SB. JEf-#f*lXti:2. 5~100fi to 100 weight-parts. 

[0061] [0061] 
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The quantity of an additive agent should just be 
50 weight% or less to sum total with the 
metallic-compound particle powder, the rubber, 
and the resin which were hydrophobized. 
When the content of an additive agent exceeds 
50 weight%, fabricability falls. 



[0062] [0062] 

^'A-^flgiajjjc^O^-^ttfi, 4 As for the dispersibility of rubber and a resin 

Xli5^£P £L<, y ] J— Kt£(3\ 3 composite, 4 or 5 is desirable, and, as for a 

\> bleed property, 3 is desirable. 



[0063] 

fcxLtcwm^mmT-\,x\%.m 



[0063] 

As a production of rubber and a resin 
composite, it mixes beforehand rubber or a 
resin raw material, and the hydrophobized 
metallic-compound particle powder well, next, it 
destroys the aggregate of the 
metallic-compound particle powder which 
applied the strong shearing effect and was 
hydrophobized under heat using the kneader or 
the extruder, after distributing uniformly the 
metallic-compound particle powder 
hydrophobized in rubber or the resin, it forms 
and uses it for the shape according to the 
objective. 



[0064] [0064] 

^^Mii^^WyKit^t^tz Next, it describes the magnetic toner using the 

^Mit'a^O^L^-^^.^^^^tcM hydrophobized metallic-compound particle 

tth^"— (col ^T^^^o powder based on this invention. 



[0065] [0065] 

M&b-f~— {is fifcttfci^F-$^$. A magnetic toner is made up of a magnetic 

tl^3a$J}etlJ!/^t>& l 9, particle powder and binder resin, it is sufficient 

ZXMMffl. %&ffl.ffiMM'0 to contain a die lubricant, the tinction, an 
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$k -^WfdlW^P^J^^^rbT electric-charge controlling agent, another 

t«tv \ *^gP^(-^ttS^tth^ additive agent, etc. as required. 

— £LTf±, ^tt^T-lft^cbLT As a magnetic toner in this invention, it uses the 

^5§f£l (£#5l$zMfc£tifc4£J& hydrophobized metallic-compound particle 

ikii W&^ft^SrfflV^o powder based on this invention as a magnetic 

particle powder. 

[0066] [0066] 

Mfehi-^tDW-^ftL^^klts 3— The average particle diameter of a magnetic 

15// £F£L<H5~12/znTC toner is 3 to 15 micrometer, preferably it is 5 to 

h&o 12 micrometer. 

[0067] [0067] 

&%fflffiflmkftfcik&1ntz&M The ratio of the binder resin and the 

{k&tia%L¥1fitfik<D%l&tt % W hydrophobized metallic-compound particle 

Mk&tltz&^k&yslfr^ffi^ powder is 50 to 900 weight-parts of binder resin 

100S*SPJC»LT^*?WWffi to 100 weight-parts of hydrophobized 

50— 900fiS^R. £F£L<{450 metallic-compound particle powders, preferably 

~400a*SPT*fo5 o it is 50 to 400 weight-parts. 

[0068] [0068] 

%nj=tMWlfimkLXte, Ts^uiy, T As binder resin, it can use the vinyl polymer 

^/^S^Ty^/i^^x/i^tM which polymerized or copolymerized vinylic 

^^y/i/^T/u^/i/^^T^/^^cD monomers, such as styrene, an alkyl acrylate 

tf^/u^^fiffc^rfi-j^Xfi^B ester, and an alkyl methacrylate ester. 

L^ttf^^^Sa" ffctf^ffl-C As the above-mentioned styrene monomer, 

#<5 0 iffi^^i^^^-S^^LT styrene and its substitution product exist, for 

Gy^fi^U^ftlH:©** example. 

fcfcfoZto ±fST^!i/^^T/W :3 r As the above-mentioned alkyl-acrylate-ester 

/Uoi^xyi/^S^^LTfi. ffilz. monomer, there are acrylic acid, methyl 

tfLTW^Wi, T^y/Ht£^fvK acrylate, ethyl acrylate, a butyl acrylate, etc., for 

T^y/uBfc^/K T# } )/i'W&7 example. 

[0069] [0069] 

±fS*fi-a ^(4^ ^f^^^^J^c As for the above-mentioned copolymer, it is 
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^£50~95lti%^tf desirable to contain the styrene type component 

*Lt \ 50 to 95weight%. 

[0070] [0070] 

ffi%fflffiB\i. i&lM-cW. ±12 The binder resin can use together the polyester 

^—/is^Miifcbbhlt^y^Xy^ type resin, an epoxy resin, the polyurethane 

A'SWIIIk ^tf^v^fttJl^ type resin, etc. with the above-mentioned vinyl 

t\s?>&mm^%ffi%'$'Z>^t polymer if necessary. 

[0071] [0071] 

fi&tth^ — (DfttWitiSE. (i> SfElbtt The fluidity of a magnetic toner has a desirable 

jtW7o~iOO^$f*b<,#:a fluidity index 70-100, and more than 1.0*10 13 

@WS#tfiSJi, 1. 0X 10 13 Q -c (OMEGA) and cm of a volume-resistivity value 

m£A±;6 s $f £ LI \> are desirable. 

[0072] [0072] 

5&t!feh*^- — <D$tW}$£fil %L(D^ it As for the variation rate of the fluidity index of a 

^(±20. 0%{ilT^JL< x magnetic toner, 20.0 % or less is desirable, and, 

S@WffifeUiSwl!Hfc;^fi20. as for the variation rate of a volume-resistivity 

0%&lT^JU\ «c»tt*&!»C value, 20.0 % or less is desirable. 

<D^k^RZFfc^Wl^1&ffi$LV> The property of a toner tends to become 

^{t^^20. 0%£Jgx_5SHH£ unstable when it crosses long-term when the 

(3^ S^tcMoTlSr^Lfe^^fc variation rate of a fluidity index and the variation 

bi~—(Dffi&&^ ! £/sLkti: } 0 J $ > 1r rate of a volume-resistivity value exceed 20.0%, 

\*\ and preserved. 

[0073] [0073] 

%&&b1-— (DM^:W:t\^Xlt, Eff As a production of a magnetic toner, it can 

feA<Df&%ffltitBhB\/£SL<Dffi perform the binder resin of a predetermined 

TkikZfritc&^ik&^&^ffiM amount, and the metallic-compound particle 

b&Uii, !£#(-cfc54->£a powder with which the predetermined amount 

<D^fe{z£^XlTO^b&~Vl*Z>o was hydrophobized by the method of public 

JHfttfjlcfi. Sfc^t^tLfc^JSI knowledge by mixing, a mixing, and 

<£&to%L*1&mt&mftmmb pulverization. 

&^l-cfc95EKm^Pk After fully mixing the blend which added further 
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the hydrophobized metallic-compound particle 
powder and the binder resin for a die lubricant, 
the tinction, the electric-charge controlling 
agent, the other additive agent, etc. if necessary 
specifically with a mixer, it distributes the 
metallic-compound particle powder 
hydrophobized in the binder resin by the heat 
kneader. 

Subsequently, it cooling-solidifies and obtains a 
resin kneaded material, it can obtain the 
magnetic toner which performs pulverization 
and classification for this resin kneaded 
material, and has desired particle size. 



[0074] 



[0074] 



[EMBODIMENT OF THE INVENTION] 



[0075] [0075] 

^^^(DiX^tfjfc-^ffliftMM Typical Embodiment of this invention is as 

f±. Ifkoymxh&o follows. 



[0076] 

a. m i Fmum^M(x2o, oo 

?*&350flfcoVvC;£#lRl«$: 



[0076] 

The average particle diameter of a core particle 
powder and the hydrophobized 
metallic-compound particle powder each 
measures a unidirectional particle diameter 
about 350 particles shown in the photography 
which each enlarged the electron micrograph 
(*20,000) to a vertical direction and lateral 
direction by 4 times, the average value showed. 



[0077] [0077] 

Jfc^ffi8HfifctBETifc£J:?)iW^ The value measured by BET method showed 
lstii\lLX'7FLtc 0 the specific-surface-area value. 



1/27/2006 



29/55 Copyright (C) 2006 The Thomson Corporation. 



[0078] [0078] 

ffifrfcZtitc&Mik&yalfr+ffi Each quantity of the amount of Si which it 

^O^^^E^^S^tLT!/^ contains to the organosilane compound which it 

7 /M-pT ' )\z^)\si/yl/yj&T 'sis forms from the fluoro alkyl silane or alkoxysilane 

^^i/i/y^yt^h^L^T^ir^lJ coated by the particle surface of the 

y>y>{t^#3(^-a^$ti/5Si hydrophobized metallic-compound particle 

m, ^F^SS^l^ctoTlSS^ti powder, the amount of Al which exists in the 

tzR&^ffiMtD&^^Wifcfcfe particle surface of the core particle powder 

i~5AI mRlfSim^^t ti^ftKD coated with the middle coating, and the amount 

S(iT^)tX^^W^g3063M of Si uses "fluorescent-X-ray-analysis 

^j(3^«*l£(»)R)£ft apparatus 3063M type" (made by Rigaku 

fflU JIS K0119©rjj-V^X Industrial Corp.), it measured according to the 

^^ffiil'Jj {ct^o"CS!l^Lfco "X-ray-fluorescence-analysis axiom" of 

JISK0119. 

[0079] [0079] 

R&^ffi'M]kT$Wfcik&ti1t& The water vapor adsorption-amount V 90 value 

JSIfc^^^^^^^BfcTMfcS (mg/m 2 ) per unit surface area of the particle 

(4, r7k^M8R*3£gBELSOR powder in 25 degrees C and 90% relative 

P18j ( 0 ^:^</u(tt)Sc)^rfflV N humidity showed the hydrophobization degree 

25°C, ffittM&90%\ciolj of a core particle powder and the 

S^z^^^c^^fi^E^^fc^ hydrophobized metallic-compound particle 

<D7kM^R^mikV9o fit (mg/m powder using "the water vapor absorber 

2 )X^Ltz Q BELSORP18" (product made from Bell Of 

Japan). 

[0080] [0080] 

&mt^^ffi%(OmMkM The value calculated by the following method 

(Dj\&%mi$, Tti^m^M^ showed the desorption rate of the 

tibtzjj&X'TFLtZo Jl&^r^^OfCifi: hydrophobization agent of a metallic-compound 

VMi<h\ J&^F-^ffi^kWSfeTMfc particle powder 

^JwffiiBlfi^/^/iv^iSr^i-o It is shown that there are so few amounts of 

desorption of the hydrophobization agent from 
the particle surface that the desorption rate is 
close to 0. 
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[0081] [0081] 

^Mit-a-^)^L^-^?^3gt^/ It puts 3g of metallic-compound particle 

— /^50m\t^:50m\(DE.^yy^- powders, and ethanol 50 ml into a 50 ml conical 

^IdAtu Slfi&^ifc^rsON flask, after performing ultrasonic dispersion for 

OQUICK C10J (Sf^ll 20 minutes using an ultrasonic disperser 

(W)M)^^^X20^mm^^. "SONOQUICK C10" (product made from 

5}tfc£rfrof;:t£ % lOOOOrpmT'l Ultrasonic Industry), it performed the 

Sftffim'kftM&ff^^, ±if ^ centrifugation for 15 minutes by 10000 rpm, and 

Mt^WM^tii^W^tCo separated the supernatant fluid and the solid 

part. 

[0082] [0082] 

&btitzmMt$ftk^?/— /^50 It puts the solid part and obtained ethanol 50 ml 

ml?r50ml<DZ.^7y^.=i{^A into a 50 ml conical flask, it performed the 

ti. ±ffi<!:lR)#<7)i#fF i £-nlH'3[El operation similar to the above a total of 3 times. 

[0083] [0083] 

t#btbfc@M^^-^rl00 o C-eiB# After drying the obtained solid part at 100 

m$LWi& J £tc&, ^mit^m. degrees C for 1 hour, it uses 

^^^--a^ft^-fli^-a^r "fluorescent-X-ray-analysis apparatus 3063M 

* (Si&^) &t-&ytxMttVr i£ type" (made by Rigaku Industrial Corp.) for the 

§1 3 0 6 3 M M J ( S ^ I H content (Si conversion) of the silicon contained 

(^)M)§r{£fflb, JIS K01 19 in a metallic-compound particle powder, it 

<7>rtt^)£Xj^#tffji!iJj (ct£o measures according to the 

XM'zLL, TsU^Z-ffioX^tbtz "X-ray-fluorescence-analysis axiom" of 

MZm7k{kM(DMlMmtlstz 0 JISK0119, it made into the desorption rate of 

the hydrophobization agent the value calculated 
according to the following formula. 

[0084] [0084] 

i$7Mt#JcoJi£>^(%) = {(Wa Desorption percentage (%) ={(Wa-We) /Wa} 

-We)/Wa} x 100 *100 of the hydrophobization agent 

Wa:^Jgft;-^#)^^|^^(7)^7k Wa: The hydrophobization agent coated 

IkM^foW S (Sij&3f ) quantity of a metallic-compound particle powder 

We J&^^^y&cD&mik&yo (Si conversion) 
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W^F^M(DW7^itMW.WM(Si We: The hydrophobization agent coated 

quantity of the metallic-compound particle 
powder after the desorption test (Si conversion) 



[0085] [0085] 

fl^^^l?ffi^^»^7K-fbSft> m The water vapor adsorption-amount V 9 o value 

FEffi'J^&^ioTJlft^t^SrWflfi (mg/m 2 ) per unit surface area of the particle 

Lfc^&^-ft^lCo^T, TtR powder in 25 degrees C and 90% relative 

^{1BELSORP18j humidity showed the hydrophobization degree 

( B 7^^<yi/(^)M)^rffl(/ v T, 2 after the desorption rate evaluation about the 

5°C S |g^J"SS90%(djolt-5^i particle powder after said measuring method 

^ ^^^^{ilSffiljl^/c'^Tk evaluates the desorption rate using "the water 

M^Jk^mikVw fit (mg/m 2 ) -C vapor absorber BELSORP18" (product made 

7jkLtz 0 from Bell Of Japan). 

[0086] [0086] 

^Ug#fi/$#! l £^c0 57-ffc'l4li, it judges the dispersibility of the in of a resin 

%bfotzffi$&B.$ t tyi%iW\Z.tert composite, and the count of the flock which is 

S^^t^co^S^T-^HH^C^r @ not dispersed in the obtained resin-composite 

tlt-J^fiJ^U 5&pgX*WffiL surface by visual-observation, it evaluated in 

fc„ 5tfM;-bftWmmfr&\<^t five steps. 

&tf-$~ 0 5 shows that dispersion state is the best. 

[0087] [0087] 

1 : 1cm 2 ¥tz<9!,c.50B£l±. 1:50 or more per 1cm 2 

2:1cm 2 ^tz.<9\Z-l0ffi£l±.50m 2:Ten to 50 per 1 cm 2 

3z'M 3:Five to ten per 1 cm 2 

3: lcm 2 i3/-c"9{C5fg|£LhlOfi* 



4:1cm 2 ^fc<9(-lf@W±5fi* 4:1-5 to per 1 cm 2 

$1 5: Non-dispersed-material is not recognized. 

[0088] [0088] 

ffi%a%&$L'fyS(D7~y— Kttfi, TIB It required for the bleed property of a resin 
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^^&tcJ:oT^fe/Co zf]) — K composite by the following method. 

ttj&sffiVSi^ MLfcH*^J There is little oozing-out of the desorbed 

<DL^fflL/i^&C ^#$^tt hydrophobization agent, and excelling in 

^Mti^t^^^to storage stability is shown, so that a bleed 

property is low. 

[0089] [0089] 

4kJSHt ii^ML^^^&W'O^kj It heats the resin composite (longitudinal 1.5cm 

tz%IW3%&f&yo(Wtl. 5cmxil. * transversal 1.5cm * thickness of 1 mm) which 

5cm x f^lmm) £r80°C~C3 B kneaded the metallic-compound particle powder 

PrJWn^U ^<D^(D^bWl^^ for three days at 80 degrees C, tactile sense 

M\&(D%±m%l^<D{cC&<DWLfg: evaluated the degree of bleedings, such as a 

£x M^f^<toT3^:|5gT^W{ffiL processing agent on the surface of a resin 

tz Q 3&Wch7 'y—K'te^ffii/^i: composite at that time, in three steps. 

Sr^i" 0 3 shows that a bleed property is the lowest. 

[0090] [0090] 

1 :%±MM^<D^l,\,^{zC^fc%% 1: Remarkable bleedings, such as a processing 

£>^>ti<5 agent, are observed. 

2:^MM^<D{z.Zfyfi^T%&£> 2: Bleedings, such as a processing agent, are 

btiZ) observed a little. 

3:faMM^(D\^fyfiH&£>htx 3: Bleedings, such as a processing agent, are 

-f not observed. 

[0091] [0091] 

f&&b-t—<D$tW}&\'£^ /<Wr The fluidity of a magnetic toner measures a 

(jSjpp^i > /ftyjfr^^p^tfc repose angle (degree), condensation (%), a 

xt^li®*) £rffi V^T, spatula angle (degree), and each fine particle 

(Sit) , J±$SJ$: (%) N xs^J-^-yft property value of an aggregation degree using a 

(S),ItS©^iMM^ powder tester (a brand name, 

S'J^U — fi*P Hosokawa-Micron incorporated company 

<?)idltt-iE^^;i/c#^ (7D^fc make), it required for each index which 

& * (D^W&ii^^ti'di transposed each of this measured value to the 

iftttfe^T^Lfeo sfEUj^Jf Sft numerical value of the same reference 

/^100(:i3fii/^5£\ #fil<Jt£^fiE standard, and the fluidity index which totaled 

ftTt ^Zt&MVk'i'&o each index showed. 
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It means that the fluidity is excellent, so that a 
fluidity index is close to 100. 



[0092] [0092] 

iKteh-J— »8E»tt*&»cDaS{k The variation rate of the fluidity index of a 

^fi, i*^f3^ J F-^^$r25°C, magnetic toner made the value which required 

#iSg60%<D#ffl^Tl®P^ffr for the fluidity index like the above-mentioned 

ftLfct^ HUK&OiSKSbtStrofp^ffi fluid appraisal method, and was calculated 

&£[^#(-LT^t>jtt^|fc£r3<: according to the following formula using the 

^WWik^UWl^L^W^:^ fluidity index before and behind still-standing 

V^TTfS^d^oT^^fcffiSr the variation rate of the fluidity index of a 

^tth^"— WsfESbttlt^©^^ magnetic toner, after standing the sample 

^irLfCo flfiSIbtt ^lfr<£>|gMt^/^ particle powder one week of atmospheres of 25 

/h^VMiif % ^^(viaoT^tth degrees C and 60% relative humidity. 

i-—<DMW}&fiH$gf£friX\s^^ It is shown that cross long-term and the fluidity 

<t£r^i~o of a magnetic toner is maintained, so that the 

variation rate of a fluidity index is small. 

[0093] [0093] 

at»tt»*0^k*(%)={(Fa Variation-rate (%)={(Fa-Fe) /Fa} *100 of a 

-Fe)/Fa}x 100 fluidity index 

Fa : M'&hl"— OtffcSbttililfc Fa: The fluidity index of a magnetic toner 

Fe : 25°C, tB*j1SS60%<D#H Fe: The fluidity index of the magnetic toner after 

%TVMfflftWi&(Dfltfeh1-— 25 degrees C and the one week still-standing of 

(D^tW]^m^ atmospheres of 60% relative humidity 

[0094] [0094] 

^tth^ — ^ft^lilWJS^ffi First, the volume-resistivity value of a magnetic 

(±, £1\ ftE^J&TfcO. 5g£$"J9 toner measured 0.5g of particle powders, 

1*9, KBri^M^^tfcit^tt performed compaction by the pressure of 

I^lfFjfS)^fflV^, 140K 140Kg/cm 2 using the KBr tablet molding 

g/cm 2 <DHijj m X?'}}HHLf$L : J& : fcTf machine (Made by Shimadzu), and produced 

v\ Rtt^tf^gy^l^^^Hf M the cylinder shaped measured constant sample. 
Ltz 0 

[0095] [0095] 
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& ^IJt^il4?:fiS2 Subsequently, after exposing a measured 

5°C, tg*fSS60%^^T(-12 constant sample to the temperature of 25 

B#IB]JW±**U!:ft* r<D|£$J£ degrees C, and 60% environment relative 

Kf4$'^7 L >^^l;^^>^t-'fey humidity for 12 hours or more, it sets this 

hL, fcsf— Mh^^yy^CTYP measured constant sample between stainless 

E2768 ^WtMfC^ttS;^ steel electrode, it impressed the voltage of 15V 

#M) -C15Vt7)mJ±£MLTj£ by the Wheatstone bridge (made by TYPE2768 

fetjilR(Q)?riiJ^L/Co Yokokawa Hokushin electricity incorporated 

company), and measured resistance value R 

(OMEGA). 

[0096] [0096] 

&l^T\ My^CHftt^i^O Subsequently, it measures the area A (cm 2 ) of 

±®C9®f|[A (cm 2 ) tW-fyt (c the upperside of the sample measured (cylinder 

m)^rSy^L, yk^c^fri^tUD shaped), and thickness t (cm), it inserts each 

S'J^ffi^rif ALT. ^^OWIS: measured value in following Formula, it 

j5vfiii(Q -cm) ^r^Afc 0 calculated the volume-resistivity value 

(OMEGA) (-cm). 

[0097] [0097] 

^@Wte^f[t(S-cm)=RX Volume-resistivity value (OMEGA) (-cm) =R* 

(A/t) (A/t) 

[0098] [0098] 

i^tth^^-^Ofr^O W^j/CM^D The variation rate of the volume-resistivity value 

^ik^fe, I* ^f^z^-^^^r 2 of a magnetic toner made the value which 

5°C, fB**Sg60%<7)#iaMT calculated the volume-resistivity value like the 

lilP^gLfdlL tuili^^^lS measuring method of the above-mentioned 

^^Ifci&tDMfe&tfilWzLX volume-resistivity value, and was calculated 

frSH^SJ/Cfit^^ft, nfWtm according to the following formula using the 

'&(DW>^^^^fc{$L%:fi\\^XT volume-resistivity value before and behind 

f2^^oT*^dS£$£t£h^ still-standing the variation rate of the 

— (Dfc^\$^fcfoi$.(D 7 g:i\l^t volume-resistivity value of a magnetic toner, 

Lfc 0 ^IIHWffi^ffi^SHt^ after standing the sample particle powder one 

#vh£lM5<!f\ fll:Iotft:i week of atmospheres of 25 degrees C and 60% 

mii&fcmmFf£tiX\s^Zt relative humidity. 



1/27/2006 



35/55 Copyright (C) 2006 The Thomson Corporation. 



JP2000-327948-A TMOIVISON 



&7jk-t 0 It is shown that cross long-term and the 

volume-resistivity value is maintained, so that 
the variation rate of a volume-resistivity value is 
small. 

[0099] [0099] 

i^mm^mjim(Dmtm(%)= Variation-rate (%)={(Ra-Re) /Ra} *100 of a 

{(Ra — Re)/Ra}x 100 volume-resistivity value 

Ra:^t£h^~<Df£|f H^SJtl Ra: The volume-resistivity value of a magnetic 

fit toner 

Re:25°C. t@xtS^60%(7)#[S Re: 25 degrees C, the volume-resistivity value 

lilP^iliEt£<7)^t£h^~ of the magnetic toner after the one week 

(DW^Wi^^K^. still-standing of atmospheres of 60% relative 

humidity 

[0100] [0100] 

$&\kYi- — ^iotfZ)&mik y &$) The dispersibility to the binder resin of the 

^^B^^ffi^Mffiftm^vyfiffk metallic-compound particle powder in a 

ttfi, ^bfritzM'&hi-^$Llr(D magnetic toner images the cross section of the 

W\M&%¥W$kift($~V>'s<7,% obtained magnetic toner particles using a light 

^lUftSk BH-2)£rffl^T microscope (the Olympus Optical Co., Ltd. 

flii^U ^btitcmUM^M ( x make, BH-2), it judges by counting the count of 

200{£) \z tetf&^ftWt<7>%kM$L the flock which is not dispersed in the obtained 

^ ^ffiifc^f+iki^r^-ck^y microscope picture (*200 time), it evaluated in 

£U 5SPgTWffiL/c 0 5frMch five steps. 

ftWttytWifc^ ^^r^i" 0 5 shows that dispersion state is the best. 

1:0. 25mm 2 ii fc 1 ? f-50fS^ 1:50 or more per 0.25 mm 2 

± 0 2:Ten to 50 per 0.25 mm 2 

2:0. 25mm 2 ^fc^lOj®^ 3:Five to ten per 0.25 mm 2 

3:0. 25mm 2 ¥tcV^5m^±l 

4:0. 25mm 2 ^/c l 9(-lffiJ^±5 4:1-5 to per 0.25 mm 2 

f@^tfSj 0 5: Non-dispersed-material is not recognized. 
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[0101] [0101] 

<ffi7kik&tltc&MikiiyQ%LT <Manufacture of the hydrophobized 

ffi^<DWk>Wfc.-*?%#'(Y1&L metallic-compound particle powder> 

Tl&^m^BVt:%£W:, It puts 500g (particle shape: spherical, 0.17 

^f-^0. 17/z m N BETltSigfjt micrometer of average particle diameter, 

iil5. lm 2 /gs ^TKit^Vgo BET-specific-surface-area value 15.1m 2 /g, 

0. 95mg/m 2 ) 500g£rlsl^£tA hydrophobization-degree V 90 value 0.95 mg/m 2 ) 

Lfc^Jl§^[]3$G;lp(::A^ 2rp of spherical magnetite particle powders into the 

m(DjiS"C[Hl$G^ii-^^fe N 10 metal rotary furnace which carried out the 

0°C^#r&£-£fc o ^oYik. BfcTk nitrogen seal, it let 100 degrees C 

itMX^h^^^hV^h^^yy'y temperature_raise, making it rotate at the speed 

50g(^^^^h^T-^l of2rpm. 

00Ss^(-*tLT10SS^|5^ After that, it introduces the methyl 

^g^)^l g / m in(7)^iJ-e[Hlte trimethoxysilane 50g (equivalent to 10 

'jprtl^AU %itLtz^/^h ] J weight-parts to 100 weight-parts of spherical 

^h^^yy^tM^^i^^^h magnetite particle powders) which is the 

&^ffi3^k : k&f&-fcfc£ J £tc 0 hydrophobization agent in a rotary furnace at 

the speed of 1 g/min, it let the vaporized methyl 
triethoxysilane and the vaporized spherical 
magnetite particle powder contact and react. 

[0102] [0102] 

^/vyy^Y^yisyls&iklkM It carries out the whole-quantity introduction of 

At, Jg(-30^f^rag^lt^pb the methyl triethoxysilane, it cools, after 

fc^^frSPU %^^M£fotzMtf: maintaining temperature for 30 more minutes, it 

^Jf^Z^V^tL^ Ift^^^ttJL took out the spherical magnetite particle powder 

fc 0 ^htitcM^^^^^^hftt by which gaseous-phase treatment was carried 

^^(DW-tyftL^iZteO. 17 M out. 

m, BETit^ffi^j[I{±8. 3m 2 / The average particle diameter of the obtained 

g, ^tK^^V^ fSlfiO. 22mg / / spherical magnetite particle powder was 0.17 

m 2 , $i7kikM<Vft>lim^fe34. micrometer, and BET-specific-surface-area 

7%, fl£*^fFti5^<DV 9 o ffiti value was 8.3m 2 /g, and 

0. 69mg/m 2 ~Cfoofc 0 hydrophobization-degree V 9 o value was 0.22 

mg/m 2 , and the desorption rate of the 
hydrophobization agent was 34.7%, and the V90 
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value after the desorption rate evaluation was 
0.69 mg/m 2 . 

[0103] [0103] 

^hfitzMik^V^^ Subsequently, it puts 450g of obtained spherical 

h^^^5fc450g2rAM5of£(;i magnetite particle powders into a large sized 

Atl. ffl;5l^^:ffll N T200 o C"C6 crucible, after performing heat processing for 60 

O^f^M^MM^i^tc^, ^.U minutes at 200 degrees C using an electric 

£T^n£PL, /J-sishV^h^ri/i/y furnace, it cools to room temperature, it 

>^h^f^i~h^~^^yiyyyi\l obtained the hydrophobized spherical 

^^J^ctoTM^^tiTl/^i^TK magnetite particle powder which is coated with 

ik^titc^ty:^? '^P'lhftL^-ffi the organosilane compound which it forms from 

^£r#fc 0 '&btitz$L7kik£titc a methyl triethoxysilane. 

^^?^$4HiL^1$^<DW-#} The average particle diameter of the obtained 

ftL^&itiO. 17 ii m s BETtb^ spherical magnetite particle powder 

ffi^ffi{49. lm 2 /g. i^TKiLS hydrophobized was 0.17 micrometer, and 

V 90 iiSfiO. lemg/m 2 , Jftf $ BET-specific-surface-area value was 9.1m 2 /g, 

t±2. 0% N ^!¥fffif£<7)V9o and a hydrophobization-degree V 9 o value was 

ffifiO. 18mg/m 2 Tfcofc 0 0.16 mg/m 2 , and the desorption rate was 2.0%, 

and the V90 value after the desorption rate 
evaluation was 0.18 mg/m 2 . 

[0104] [0104] 

<{£ffl$Jl 'M^it^titz^iMit Example 1 of < use: Manufacture of the resin 

&M<L^ffiM&f®\<^tcm%m%&f& composite using the hydrophobized 

^}(DM^. > -bfBTrtfbtifcS^Tk metallic-compound particle powder > 

{k£titzl£Vt^i?^?4h%& z Fl& It measured 1.5g of hydrophobized spherical 

5t?l. dgbtfVMikt'—suffiffijffi magnetite particle powders and 48.5g of 

^103EP8D( polyvinyl-chloride-resin powder 103EP8D 

ISO 48. 5g££fffiU Zfob&l (product made from Nippon Zeon) which were 

OOcc^ytf— # — MAti, xs*?- obtained above, it puts these into a 100cc poly 

*-7X*&<Mi3 UTi^^^7fe$r# beaker, it mixed well by the spatula and 

tzo obtained mixed-powder. 

[0105] [0105] 

mhtitzfe&ffi^XT'TV^m It added 0.5g of calcium stearate to the 
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obtained mixed-powder, and mixed it, after 
setting the clearance of the hot roll heated at 
160 degrees C as 0.2 mm, it kneaded the 
above-mentioned mixed-powder with the roll 
little by little, and continued the mixing until the 
resin composite was combined well. After that, it 
exfoliated the resin composite from the roll and 
used it as a resin-composite raw material. 



[0106] 



[0106] 

It sandwiched the above-mentioned resin 
composite between the stainless plates which 
surface was polished, and put in the hot press 
which was heated at 180 degrees C, it formed 
by pressure of 1t /cm 2 , and obtained the resin 
composite with thickness 1 mm. 



[0107] [0107] 

mm&f&^oimTkikZtitcm The dispersibility of the hydrophobized 

^^^^^^^^^(D^tfctt spherical magnetite particle powder in a resin 

fiS-efc^ »li*afife*J©yy— K composite was 5. 

f£fi3~t?foofc 0 The bleed property of a resin composite was 3. 



[0108] 

400g, 7s^U^-zf^J^T^)\y 
^540g(^fil30, 000, * 
— h = 82. 0/16. 5 

/l. 5h *°y:/pfcV>!7^;*6 

0g(^S3, OOO&tfffifWH 



[0108] 

Example 2 of < use: Manufacture of the 
magnetic toner containing the hydrophobized 
metallic-compound particle powder > 
It supplies 400g of hydrophobized spherical 
magnetite particle powders which were 
obtained above, 540g (molecular weight 
130,000, styrene / butylacrylate / 
methylmethacrylate =82.0/1 6.5/1 .5) of 
styrene-butylacrylate-methylmethacrylate- 
polymerized resins, the polypropylene wax 60g 
(molecular weight 3,000), and 15g of electrical 
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Wffl 1 5g^r^^">m/U5;^r i^— \z. charging controlling agents to a Henschel mixer, 

SAL, W \HU!&60 o Cic$o\,^X in the degree of tank inside temperature of 60 

15#MfllM$^^£fTofco #£> degrees C, it performed the stirring-mixing for 

titcm&®fc*mmm~i&&m 15 minutes. 

^(T-l)-C140 0 Cfc:ioV^T^^ In air, cooling and after rough-pulverizing and 

^IS£rffV\ &htitzitx%fc$)$:?£ pulverizing, it classifies the kneaded material 

W&ftUt obtained by performing melt-kneading in 140 

Wis ^SL, ^f£h^*-3r#f:io degrees C with the continuous type biaxial 

kneader (T-1) in the obtained mixing fine 
particle, it obtained the magnetic toner. 

[0109] [0109] 

^^>fitzM^Yi~~ <D#t£t4, The property of the obtained magnetic toner 

^)^T-@(49. 9/i m, #iM4f± was 

5, tfiWl&yuWLfcl 3 . ffclmlllW 9.9 micrometer for average particle diameter, 5 

jgJrCfiim. 2X10 14 Q -cm. U for dispersibility, 73 for fluidity index, 1.2*10 14 

W}^W:(D^itmiil4%, fcm (OMEGA) cm for volume-resistivity value, 14% 

(§Wte}Sii^^^^f4l2. 8% for the variation rate of fluidity index, 12.8% for 



"Cfeofco the variation rate of a volume-resistivity value. 

[0110] [0110] 

[ftm [OPERATION] 

^PJI-fc^ti^^^lix # An in this invention important point of view 



M^k^fei^^^Xti^Jl^sTk carries out gaseous-phase treatment of the 

^it^d^L^^Mt^it^'ttcy hydrophobization agent which is made up of a 

yi/tn7 VU^f y^yy^AXf / 'Xli metallic-oxide particle powder or a 

TJ^^i/i/y V/^b&S^TMfc metal-containing-hydroxide particle powder, a 

$J£r50— 150°C<7)SS!5[a|T*M vaporized fluoro alkyl silane, and/or an 

*B#!fSU &^~C\ 160— 250°C alkoxysilane by a 50 - 150-degree C 

(DUf£^MVM^MMLtcW>ii temperature range, subsequently, when it 

f-fi> Wykit&^yk^M^A^m heat-processes by a 160 - 250-degree C 

V 90 jfi~C0. 5mg/m 2 KTtfc temperature range, a hydrophobization degree 

9, fflL^^l^Wik^Mfcik&Vw is below 0.5 mg/m 2 in a water vapor 

ft^O. 55g/m 2 WT^fo^WTk adsorption-amount V 9 o value. 

it^titc^mit^^O^L^^^ The hydrophobization-degree V 90 value after 
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#5w£i& s "C#* t%^7^it^titc the desorption rate evaluation can obtain the 

^Mit^a ^^Ll-^MH, Mfritc hydrophobized metallic-compound particle 

5££kf-, BfezMfc powder which is below 0.55 g /m 2 , and this 

fflffi&^^WifrbfSlfflLfc^^t hydrophobized metallic-compound particle 



#^$lfci£2>Wfcfc4k&titz&M Even when the core particle powder forms the 

ik&^W-^ffli^^fctzMMi. aggregate by carrying out gaseous-phase 

£W~f53ft<bLT.;fc3§^:# treatment, using the short hydrophobization 

ti, ^^^©^V^TKib^JSrffl agent of a molecular chain as a reason for 

having the hydrophobic property excellent in the 

^^^^^^HfrSr^fiKLTV^ hydrophobized metallic-compound particle 

5SI^"et>> & s Fb%L s ?'<Dfn\fMfr powder based on this invention, this inventor 

h%{t\^tz^ikikMti v MA-f%)^ could go the hydrophobization agent vaporized 

fc>i s T?#, ^^L^WM^^L^^M from the space of particles and particles, and 

\zMiKitM : k^^\^Mirh^t thinks that it is because the hydrophobization 

&X%Z>^b\^£>Z>h<Dh3%X-X\i^ agent can be uniformly coated on the particle 

5 0 surface of a core particle powder. 

[0112] [0112] 

^^RK&Z>&tj&i\L&titi4fcM l When this inventor heat-processes after 

ikn* ^^^^^(DftL^^tSifrb gaseous-phase treatment about a reason with 

$&M^%ffi7kikMti %/ Pt£)<^& few hydrophobization agents which it desorbs 

Moi^T. ;£3§l^#f2. Mffi^ from the particle surface of the hydrophobized 

M1kfcM1$MMirZ>^k\z.l:V), metallic-compound particle powder based on 

&Mitii$}%Llr WLTV^6 this invention, it is the metallo siloxane bond 

&m5c%ktilfrikffli*GLX\t* (IDENTICAL-TOSi-O-M) formed between the 

&T/i'^*i/&h<DTm\X-f&$L&ti metallic element which metallic-compound 

<5 N /#ui/a3f- J 9-is$g& ( = Si— particles contain, and the alkoxy group which 

0-M({§.U Mli&Miti3 the hydrophobization agent has. 

^^(D&MW^Xfaho )) ifis i& It thinks for the organosilane compound which it 

i&&ti?>Z.blz£ty ^Wfrfcfcfflfrh forms from the hydrophobization agent to 



powder is the fact of being hard to desorb the 
hydrophobization agent from the particle 
surface while having the outstanding 
hydrophobic property. 



[0111] 



[0111] 
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&f&~tZ>3'j^jf/'S : 7yik'a$)ft connect with the particle surface of a 

^ffi'fb'a^fei^-^^co^i^^ffi metallic-compound particle powder firmly by 

^^^l^^c|S-^"t"-5fc^i6i:#x.T^ ,, promoting (however, M is a metal atom in 

<5„ metallic-compound particles). 



[0113] 



[0113] 

If necessary, when the particle surface of a core 
particle powder is coated with a middle coating 
layer, about the reason desorption of the 
hydrophobization agent is reduced, it is still 
unknown. 

However, this inventor thinks that it is for a 
metallo siloxane bond to arise more easily, 
when a metallo siloxane bond is formed 
between the metallic element which the 
metallic-compound particle powder contains as 
mentioned above, and the alkoxy group which 
the hydrophobization agent has, and Si and Al 
exist in the particle surface. 



[0114] 



[0114] 



mmm) [examples] 

MMMAXJ^tt^lM^^if Next, it gives an Example and Comparative 

<5 0 Example. 

[0115] [0115] 

S$£ J F-1~4 Core particles 1-4 

^^L^^MtLX^HZT^-t^ It provided the metallic-oxide particle powder 

\k%^1~&4kM%fcik^%L I F%ft^ and metal-containing-hydroxide particle powder 

RX^^^'sT^.^it^O^L^^M^ which have the property shown in Table 1 as 

*MiLfc 0 core particle powders. 



[0116] 
[*1] 



[0116] 
[TABLE 1] 
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da* 








<<*nrO 


betH: 
(rf/fi) 










Oil 


10.B 


0.95 


"2 




a« 


0.10 


14.2 


0.(8 


"3 




Jftt 


0.25 


S9.8 


1.55 


*4 




fctt 


0.07 


73.6 


0.63 



^i^: Core particle 

&JglMI^^5|ft*&t>*&^ Property of 

metallic-oxide particle powder and metal-containing-hydroxide particle powder 
Type 

ftLTMW:: Particle shape 
Particle size 

BET tb^S^iiS: BET-specific-surface-area value 
BfcTMkS V90 fit: Hydrophobization-degree V90 value 
4 Yi&rf-: Magnetite particle 
V$L^\ Hematite particle 
*>T Goethite particle 

M^Xa^: Tin oxide 

Spherical shape 
$£±: Grain shape 
tH£: Acicular shape 



[0117] 

?-l)20kg«\ «*1501fclf# 
M) Sr3|sliiLT«tfc-r^^>f h 



[0117] 

<The metallic-compound particle powder by the 
middle coating is coated. > 
Core particles 5 

It mixed 20kg of spherical magnetite particle 
powders (core particles 1) to purified water 1501 
using an agitator. Furthermore, it let the mixture 
go through the homo-mix line mill (made by 
Tokushu Kika Kogyo Co., Ltd.) 3 times, and 
obtained the slurry of a spherical magnetite 
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particle powder. 

[0118] [0118] 

ibtifc^v^^HS^^ It adjusts pH value of the slurry of the obtained 

3i<DXy}) — (DpHfC^r4. OlcfH spherical magnetite particle powder to 4.0, it 

SEL. \z.i^^1)Wk.X7,y added water to this slurry and made 

y— <Z)jftg£98g/H;:Lfco #^ concentration of a slurry into 98 g/l. 

T\ tM^vV— a>t>150l£r&£flx Subsequently, it heated to 60 degrees C, 

9, ft ^L^^b60°C*T^Df\L sampling and stirring 1501. from this slurry. 

tz Q 

[0119] [0119] 

:©77!J-lil. Omol/KDfifcll After adding 2722 ml (it amounts to 1.0weight% 

^A^^2722ml(^#c by Al conversion to a spherical magnetite 

■^^^^^h^^-^^fw^tLTAl particle powder) of 1.0 mol/l aluminium sulfate 

J$y?T?l. 0£S%(c:t@^"f 5)£r solutions to this slurry and maintaining for 30 

ADx., SO^F&Mfc^Lfc^ 7k@£ minutes, it adjusted pH value to 7.5 using the 

^^"hy^ATK^^^rfflV^TpHfiS sodium-hydroxide aqueous solution. 
£7. SIOHBEUio 

[0120] [0120] 

^V^TrcD^yy— Then, after adding 254g (it amounts to 

^254g(^^^^^-fh3tS : f-fe v 0.5weight% by Si0 2 conversion to a spherical 

^(c^tLTSi02 ^3S"C0. 5S magnetite particle powder) of 3 water glass into 

i%(dt@^-t"S)^Px.30^F^ this slurry and maturing for 30 minutes, it 

JRfifeLfcSL W^^fflV^TpHjt adjusted pH value to 7.5 using the acetic acid. 

£7. 5{CpSLfc 0 ^:rotfeli"C30 After maintaining for 30 minutes in this state, it 

#F^tfcf£Ufc:$L ^i§> 7k#fc. obtained the spherical magnetite particle 

$k s ^^LT^a^F- |gffi^T/i/5:— powder with which it filtrates, rinses, dries, and 

$J*<Dfc1&ik%RTftr'(^(Dfjfc pulverizes and by which the particle surface is 

^b^J^cttJ^S^ti/TV^^tfe^ coated with the hydroxide of aluminum, and the 

y^fJh&^ffiji&'&tCo oxide of a silicon. 

[0121] [0121] 

wWfl^Wi^Siilt^ft&tfWb The main manufacture conditions at this time 

^P^hftLlrffi^tD and the acquired properties of several of a 
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spherical magnetite particle powder are shown 
in Table 2. 



[0122] [0122] 

fctfc T-6~8 Core particles 6-8 

WxM$)(DU It obtained said core particle 5 and the core 

MRTf&lm-Et&M* &ik£-&t£ particles 6-8 similarly coated with the middle 

J^^(ifiuf£&^-?-5.t|o]$i(cLT coating except having changed various the kind 

^W\^^.^\cX.oX^.W.^titz of core particle powder, kinds of additive, and 

^>^i^-6~8Sr#fc 0 additional amounts. 



[0123] [0123] 

^(DHtWillMis^H^&t^lfb The main manufacture conditions at this time 

;h,fcM>^^ fft^<£>l£#tt £^2 and the acquired properties of several of a core 

\z.7^-f 0 particle powder are shown in Table 2. 

[0124] [0124] 

jSK ^S&SIIigyeiSott'Si&fl In addition, A expresses the hydroxide of 
^(DWM^vh^ A {iT^— aluminum among the kinds of coating in a 

©Tkmb^^r^L, S (i-^M^co surface-treatment process, s shows the oxide of 

mit^d^-to a silicon. 



[0125] 
[*2] 



[0125] 
[TABLE 2] 















(Mm) 


EST it 
(nfVs) 


v n fi 






ffi 






s 








Al 
3iO a 


1.0 

0.5 


A 

S 


Al 


0.98 

0.49 


0.21 


11.7 


1.05 


»6 


liQ 




Al 
SiO* 


2.0 
1.0 


A 

S 


Al 

SiOa 


1.42 
0.96 


0.10 


15J5 


0.78 


y»7 


"3 




Al 


5.0 


A 


Al 


4.75 


025 


63 J 


1.74 


"3 


«4 




SiO s 


2.0 


s 


so, 


1.94 


0.07 


71J6 


0JS8 



fttS^F-: Core particle 
1^%tL^-(OW^\ Type of core particle 
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^iS&Lill^I: Surface-treatment process 
8^Xl4f9: Additive 
^T&fcWfo: Middle coating 
^S: Type 

f^^TC^: Conversion element 
QTY (weight %) 

^SMffi^^>^T-^^O^F'|4: Property of core particle powder to which the 
surface-treatment process is executed. 
^ffc-T-fS: Particle size 

BET it^iSltfiiE: BET-specific-surface-area value 
i^TMblt: V90 fit: Hydrophobization-degree V90 value 
fiSB&T/i' 5 — ^ A: Aluminium sulfate solution 
3 ^tK # y x : 3 water glass 

>"g£-}" h y £ A: Sodium aluminate 



[0126] [0126] 

< > <Gaseous-phase treatment 

Sfcflk39£ ^ 1 ~ 1 3 Processed particles 1 -1 3 

BMcfWSI© It obtained the processed particles 1-13 like 

SSL ^tMI^J^^AJL Mt@ said Embodiment except having changed 

BfcTMt^Jtf^Aili various the kind of core particle powder, the 

&RXf^Atif?*\&M*^.ik£lt kind of hydrophobization agent, the amount of 

tcU^H. mm} l $£$i<DM1fo<DM introduction of the hydrophobization agent, the 

^irl^fil^LT^M3^^1~l temperature of gaseous-phase treatment, 

3£r#/c 0 introduction speed of the hydrophobization 

agent, and introductory time. 

[0127] [0127] 

^(D^<D^3g§&jSk&Wr%:$z3\c, The properties of several of the processed 

fthtlfc&&WL%L I Pffi3Ztof&ft particle powder obtained in Table 3 in the main 

&%^:4\z.7F~t Q manufacture conditions at this time are shown 

in Table 4. 

[0128] [0128] 



1/27/2006 



46/55 Copyright (C) 2006 The Thomson Corporation. 



JP2000-327948-A 



THOMSON 

* 



[^3] [TABLE 3] 









IfeMBH 








(ttSWJ 


mm 

0C) 


S?Ai*JS 


(#) 


(£) 








i 


5.0 


100 


IS) 


25 


30 


»2 


"2 




i 


10.0 


100 


ID 


SO 


3D 


"3 


«3 




3 


20.0 


1Z0 


25 


40 


30 


"4 


"4 




3 


10.O 


130 


2D 


25 


30 


"5 


"5 




3 


40.0 


1Z0 


2D 


100 


30 


"6 


"6 




3 


5.0 


100 


05 


50 


30 


"7 


"7 






10.0 


100 


05 


100 


30 


"8 


"8 




4 


ZC.O 


100 


2.0 


50 


30 


"9 


"1 
















* 10 


"1 




1 


10.0 


40 


IX) 


50 


30 


* 11 


"1 




1 


10.0 


350 


ID 


50 


30 


0 12 


"1 




1 


0.1 


100 


0.1 


5 


30 


* 13 


"1 






S.0 


100 


OS 


50 


30 



W^M^L^: Processed particles 
n^T-cDgii: Type of core particle 
Iffi^llS: Gaseous-phase treatment process 
^TRffc^rU: Hydrophobization agent 
WM: Type 

j^^^c: Carbon number 

^Afi(SfipP): Amount of introduction (weight part) 

xv.fB&LSI: Gaseous-phase treatment 

filE: temperature 

^AilfS: Introduction speed 

^AB#PU: Introductory time 

^At£©ffcJ^fW: Retention time after introduction 

'f}\ Minute 

Sfif: Core particle 

/ Tfl' b ]) ^ h v'v'^ ^: Methyl trimethoxysilane 

^vu MJxh+i/i/7y: Methyl triethoxysilane 
b y yyi/tn/D tfyu h I) /> b Trifluoro propyl trimethoxysilane 

y dl^/U h V ^ Y^ri/i/y'y. Phenyl triethoxysilane 
4 y^f^ b V * b^i/z/yls: Isobutyl trimethoxysilane 
/ Kn i/zc >-zK y i/u =3rif>: Methyl hydrogen polysiloxane 
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[0129] [0129] 
[^4] [TABLE 4] 











BETH: 




HbMfcfi 


mm 












V 0O fi9 








(am) 








(%) 






0.21 


12 


0.57 


0.26 


213 


0.65 


"2 


0.1O 


ioa 


1.42 


0.24 


24j6 


0.66 


"3 


0.25 


21.6 


2.13 


0.28 


28.6 


0.71 


// 4 


0.07 


27.6 


1.15 


0.25 


273 


0.62 


"5 


q.a 


3.8 


3.44 


0.21 


2ZJ6 


0.73 


"6 


0.10 


Z& 


0.60 


0.23 


212 


0.62 


"7 


0.25 


3S.E 


1.26 


0.2O 


103 


0.82 


"8 


0.07 


39.6 


2.60 


0.21 


10J8 


0.63 


"9 


0.21 


10.8 




0.96 




1.03 


n io 


0.21 


<H 


0.08 


0.53 


432 


0.96 


"11 


0.31 


8.8 


1.66 


0.8S 


31.2 


0.89 


" 12 


0.21 


10.0 


0.02 


0.87 


30.6 


0.73 


"13 


0.21 


2.4 


2.11 


0.31 


34 JB 


0.63 



S^SUS^?-: Processed particles 

Mffi^a^r^>^^^^^#tt: Property of core particle powder to which the 
gaseous-phase treatment process is executed. 
TO^-iF-fl: Particle size 

BET tt^S^fiS: BET-specific-surface-area value 

SSI (Si )( S S %): hydrophobization agent coated quantity (Si 
conversion)(weight %) 

S^TMbfS: V90 fit: Hydrophobization-degree V90 value 
Hft^f ^: Desorption rate 

Jlft*^fFffi^w#zMfcj£ V90 fit: Hydrophobization-degree V90 value after 
desorption rate evaluation 



[0130] 



[0130] 

<Heat processing after gaseous-phase 
treatment 

Example 1-8, Comparative Example 1-9 

It obtained the metallic-compound particle 
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#tz&ft\$m1l£$£W<DMM<DJ& powder hydrophobized like said Embodiment 

1f&kWlffi\zLXffifcik&ti1z&Ji$ l except having changed various temperature 

ik&^%$L s ?-%fr3Z : fcffitCo and time of the kind of processed particle 

powder, and heat processing. 

[0131] [0131] 

Z(D^(D±^M^^WRXf y i^ The main manufacture conditions at this time 

fritcW7kik£titz&Mik y n$)$i- and the acquired properties of several of a 

^!£^^f£#tt£^5,RU^6(c metallic-compound particle powder which were 

7F"f~ 0 hydrophobized are shown in Table 5 and 6. 



[0132] 
1*51 



[0132] 
[TABLE 5] 

























BETfct 


teas 












fas 

CC) 


tm 


(am) 




cms%) 




(%) 


(mg/nf) 




&ftj£*i*i 


500 


BO 


0.21 


7.6 




0.1S 


6.8 


0.16 


"2 


"2 


235 


60 


0.10 


10.1 


1.43 


0.17 


7.1 


0J9 


"3 


"3 


210 


15 


0.2S 


25.2 


Z.13 


0.18 


7.7 


048 


"4 


"4 


180 


60 


0.07 


29.6 


1.15 


0.17 


8.0 


0.18 


"S 


"5 


200 


IS 


0.21 


6.1 


3.42 


0.10 


4.6 


0.11 


"6 


/»6 


220 


SO 


0.10 


9.1 


0.60 


o.oa 


3.2 


0.10 


if j 


"7 


210 


60 


0.25 


41.2 


1.24 


0.12 


1.6 


0J3 


"B 


"8 


180 


60 


0.07 


49J 


2.61 


0.08 


0£ 


0.09 



MMW: Example 

tfefaM&.^'DMM: Type of processed particles 
I^SMS^-: Processed particles 

mfolk&titz.&mik&®$L : ?-ffi3i<nM'&: Manufacture of the hydrophobized 
metallic-compound particle powder 
M^MM: Heat processing 
flUt: Temperature 
H#ffl: Time 

metallic-compound particle powder 
Particle size 



Property of the hydrophobized 
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BET Jti^gjSHiS: BET-specific-surface-area value 

Sli (Si %k 9- )( fi m %): Hydrophobization agent coated quantity (Si 
conversion)(weight %) 

iftzMfcft V90 fit: Hydrophobization-degree V90 value 
flftjr^: Desorption rate 

flft^^Wffi^ro^TMfcfi V90 ft: Hydrophobization-degree V90 value after 
desorption rate evaluation 



[0133] [0133] 
[*6] [TABLE 6] 



ttStfJ 
















BETtt 


tttt 




mm 






















v.ja 






ra 


<7»b) 


Uo) 


(nf/t) 


cajt%) 




(%) 












0.21 


7.2 


0.S7 


0.26 


213 


0.65 


"2 


"2 






0.10 


10.1 


1.42 


024 


24.6 


0.66 


"3 


"3 


50 


60 


0.Z5 


21.6 


2.12 


027 


26.5 


0.6B 


/>4 


*4 


300 


w 


0.07 


65.3 


115 


0.48 


273 


0.67 


"s 


"9 


200 


60 


0.21 


11.0 




1.03 




1.08 


"6 


"10 


200 


60 


0.21 


9.5 


Oj07 


0.73 


40.1 


1.06 


"7 


" 11 


200 


60 


0.21 


9.1 


1.58 


053 


40.6 


0.92 


"S 


"12 


200 


60 


0.21 


10.4 


OJ02 


0.96 


28.1 


1.02 


"9 


"13 


200 


60 


0.21 


4.6 


2.10 


036 


27.6 


0.T8 



tb^0iJ: Comparative Example 
3&^3$ft^<Dflt£|: Type of processed particles 
I^MS^^F: Processed particles 

m^it^titz^mit^^B^M^: Manufacture of the hydrophobized 
metallic-compound particle powder 
SP^&kJI: Heat processing 
fiS: Temperature 
mm: Time 

ftfcik£ti1t&m{k&to&*ffi*<Oftfe: Property of the hydrophobized 
metallic-compound particle powder 
W-fyU^fe: Particle size 
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BET J±;^®^fjt: BET-specific-surface-area value 

W. W S (Si i& 3f )( It ft %): Hydrophobization agent coated quantity (Si 
conversion)(weight %) 

BRtMIsS V90 fit: Hydrophobization-degree V90 value 
jtfMf^: Desorption rate 

J&MWffi^WBfcTMfcS V90 fit: Hydrophobization-degree V90 value after 
desorption rate evaluation 



[0134] 



[0134] 

<Manufacture of a resin composite> 

The example 1-8 of use, the example 1-9 of 

comparison use 

It obtained the resin composite like example 1 
of use of said Embodiment except having 
changed various the kind of metallic-compound 
particle powder, blending quantities, and 
blending quantities of the resin. 



[0135] 

titz 



[0135] 

Miijl^M^&t^fb The main manufacture conditions at this time 
(Ds%%fte.%:%;7 and the acquired properties of several of a resin 
composite are shown in Table 7. 



[0136] 



[0136] 
[TABLE 7] 
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ffljSia*«w>t*tt 


5&KbSfcfi*«;fc 


mm 




(-) 


(-) 






as 






OSSST) 






5 




95 




3.0 


5 


3 


it 2 


"2 


5 




95 




3.0 


5 


3 


"3 


"3 


5 




95 




3.0 


ft 


3 


"4 


"4 


10 




90 




3.0 


i 




"5 


"5 


5 




95 




3.0 


5 




"6 


"6 


5 


ig(b^=-^ais 


95 


*?7»;>&*7/l^A 


3.0 


5 




"7 


« 7 


5 




95 




3.0 


5 




"8 


"8 


10 


jsibf^sis 


90 




3.0 


S 






warn 


5 




95 


*r7'J>gbO;l^A 


3.0 


3 




"2 


»2 


5 




95 




3.0 


3 




//3 


"3 


5 




95 




3.0 


3 




"4 


"4 


5 




95 


xr7'J>&&;tS"?A 


3.0 


1 




»S 


»5 


S 




95 


^7^fib(JJt^A 


3.0 


3 




"6 


«6 


5 


filbf=i;U8J!8 


95 


Xr7V>6*&/l^A 


3.0 


3 




"7 


w 7 


5 


JSbtr^vK^ 


95 




3.0 


2 




"8 


"8 


5 


fflbf-^Ofi 


95 




3.0 


Z 




"9 


"9 


5 




95 




3.0 


3 





f^ffl^JXO^tb^^ffl^J: Example and example of comparison use 
f£ffl$J: Example 

ttt^ffl^J: Example of comparison use 

ffil*1i&f&%<DWk: Manufacture of a resin composite 

^Whikij ^t&i 1 !^: Metallic-compound particle powder 

fllg: Type 

MMffl: Example 

hbt£#!l: Comparative Example 

\f —/uffiflS: Vinyl chloride resin 
7r7!i A: Calcium stearate 

IB 0*4(111^): Blending quantities (weight part) 
mm: Resin 

^Jp#J: Additive agents 

^J3it#lj$^<Z)^4: Property of a resin composite 

#tfct£: Dispersibility 

^ y — Ktt: Bleed property 



[0137] [0137] 

< ^f4h^^-£>8!Jjii > <Manufacture of a magnetic toner> 

$.%&\9Rmo, tt^ffi^JlO Examples 9 and 10 of use, example 10-15 of 

~15 comparison use 

&M4t -n fe^A^^^roS^g, IE It obtained the magnetic toner like example 2 of 
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use of said Embodiment except having changed 
various the kind of metallic-compound particle 
powder, blending quantities, and blending 
quantities of the binder resin. 



[0138] 



[0138] 

The main manufacture conditions at this time 
and the properties of several of a toner are 
shown in Table 8. 



[0139] 
[*8] 



[0139] 
[TABLE 8] 



mm 
ttmimi 








t&mmm 


TO 
(um) 


(-) 


mm 

[-) 


HSMtfS 

(%) 


JSSMI 
(Q-em) 


acta 

(%) 


as 


BE** 
<ssar> 


as 


C£ft»> 


mm 




50 


**l*-7*!*#SS«B 


60 


9£ 


6 


73 


13 


1.4X10'* 


135 


"10 




50 


Xfi*-7»*4«SttiB 


50 


L0.4 


5 


78 


8 


9.1 xio 14 


9.4 


fct»«WJfWlQ 


tt»ffji 


50 




50 


1 0.3 


3 


53 


2* 


4.6X10" 


Z*3 


» a 


*S 


50 


**UV-7*'>#fifc«B 


50 


5.6 


1 


46 


3$ 


2.1 xio 11 


32.1 


"12 


*6 


50 


MV/-7M£msm 


50 


9.3 


2 


58 


38 


6.2X10 n 


843 


» 13 


* 7 


50 


xfi/>-7^*>#*s«ira 


50 


lO.l 


2 


53 


32 


3.6X10" 


SI .5 


u 14 


*9 


50 




50 


10.3 


2 


50 


34 


4.8X10 51 


685 


" 15 


*9 


50 


W!/>-7*i*#«SaiH 


50 


10.0 


3 


61 


27 


4.2X1Q M 


46.3 



<£ffl#J&lMfc$£^ffl0il: Example and example of comparison use 
££ffl$J: Example 

J£t£#L/fl0il: Example of comparison use 

h ^—©i^ia: Manufacture of a magnetic toner 
^ilfl^o ^ftL^-ffiM: Hydrophobized metallic-compound particle powder 
UM: Type 

Example 
VcMfit Comparative Example 

vi/*-T $ y /u*Ji^1$fJli: styrene alkyl polymerized resin 
IB rjt(lip|5): Blending quantities (weight part) 

hi~—<D$f&: Property of a magnetic toner 
TO&HHI: Particle size 
#ifcf£: Dispersibility 
SfEftttlf f&: Fluidity index 

MWii£ffi%L<Dl&ik^: Variation rate of fluidity index 
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fr^S^TfetrCjfi: Volume-resistivity value 

ffcftHWteffifitWltHt;^: Variation rate of volume-resistivity value 



[0140] 



[0140] 



[ADVANTAGE OF THE INVENTION] 

Since the hydrophobized metallic-compound 
particle powder based on this invention can 
maintain the hydrophobic property which was 
excellent through the long period of time by 
being hard to desorb the hydrophobization 
agent from the particle surface while having the 
outstanding hydrophobic property, it is suitable 
for various applications, such as a paint, resin 
kneading, a toner, and cosmetics. 
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